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Abstract: The present known salientian fauna of Costa Rica is reviewed

and descriptions are given for the species known to occur in the country. Ilkis-

trations of numerous species are given.

The following new forms are described: Hijla alvaradoi, Hyla rivularis,

Hyla immensa, Hyla rufioculis, Hyla alleei, Hyla dehilis, Hylu weUmanorum,
Hyla angustilineata, Hyla moraviaensis, Bufo holdridgei, Cochranella tala-

mancae, Atelopits senex, Atelopus varius loomisi, Atelopus varius ambulatorius,

Microbatrachylus rearki, Microbatrachylus costaricensis, Eletitherodactylus duhi-

tus, Eletitherodactylus crassidigitus.

Bufo gabbi, a new name, is given for Bufo auritus Cope (nee. Bufo auritus

Raddi ) . In the genus Microbatrachylus are placed certain forms ( polyptychus,

underwoodi, bransfordii, and stejnegerianus) heretofore regarded as belonging
to the genera Hylodes, Lithodytes or Eleutherodactylus.
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INTRODUCTION

The present work concerning the frogs and toads is the third of a

series treating of the herpetological fauna of Costa Rica. The
first deahng with the snake fauna appeared in 1951.* The second

dealing with the salamander and caecilian fauna appeared in

1952.*** The material on which the present work is based is that of

Richard C. Taylor, and that collected by me for the University of

Kansas in 1947. This has been augmented by a second collection

obtained by me in Costa Rica in 1951.

A report on the extent of the 1947 collections and localities visited

appears in the preceding works. The localities at which collec-

tions were made in 1951, in some measure duplicate those of 1947;
but the greater number of collecting localities was different.

Arriving in San Jose by air on June 24, 1951, after an uneventful

flight, I completed the formalities at the customs, and moved on to

Turrialba on June 26. Here at the Inter-American Institute of

Agricultural Sciences I established my headquarters, thanks to the

courtesy of the director. Dr. Ralph Allee.

From here journeys were made to the slopes of the Volcanoes

Barba, Poas and Irazu; to the eastern slope of the northern part of

the Talamanca Range, and to the summit of the peak of Cerro de la

Muerte. A number of days were spent at Moravia, the great finca

of Don Fernando Alvarado-Chacon; at Bataan, the abaca planta-

tions; and at Los Diamantes in the eastern lowlands. An outbreak

of yellow fever in the northern lowlands prevented a journey

planned to explore the San Carlos region of northern Costa Rica.

The greatest amount of effort in 1951 was devoted to securing

amphibians and to this end night sorties were made on approxi-

mately two thirds of the nights between July 26 and September 14.

This resulted in the discovery of certain new forms and the co%

lecting of considerable numbers of known forms. The region,

seemingly richest in species, was that about Moravia. Here in

four days collecting 38 species were taken of which 21 were am-

phibians, six of which were new to my Costa Rican collection.

I am uncertain as to what time of the year one might expect to

find the greatest number of species breeding. During the period
from the middle of June to September breeding choruses or eggs
were found of Bufo jnarinus, HyJa elaeochroa and Cochranella

' A Brief Review of the Snakes of Costa Rica. Univ. Kansas Sci. Bull., vol. 34 pt. 1,

1951, Oct. 1, pp. 1-188, pis. 1-23, text figs. 1-7.
"" The Salamanders and Caecilians of Costa Rica. Univ. Kansas Sci. Bull., vol. 34,

pt. 2, Feb. 15, 1952, pp. 695-791; pis. LXXVI-LXXXVIII; text figs. 1-14.
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fleischtnanni although groups of males or single males representing
numerous species were heard almost every night. After a time a

collector comes to recognize most of these calls. However, a num-
ber of unrecognized calls, chiefly from high forest trees, suggest the

possibility of still other undiscovered species.

In some cases there is doubt as to the application of names. Sev-

eral of the Cope types are missing and it is not impossible that I

have been influenced by names placed on specimens in certain

museums.

The list of Central American type specimens mostly from Costa

Rica that at one time may have been in the United States National

Museum, but which cannot be found today, is as follows:*

Ollotis coendesccns HtjIcUa chrysops

Crepidius epioticus Hijla clierrei

Lithodytes florulcntus Hyla microcephala

Lithodijtes habenatus Hyla p. monticola

Lithodytes inuricinus Hyla p. inoesta

Hylodes stejnegerianus Ranula chrysoprasina

Leptodactylus qiiadrivittatus Hypopachus inguinalis

Dendrobates tinctorius vittatus

ACKNOWLEDGMENTS
The journey to Costa Rica was made possible by a grant from the

University of Kansas Endowment Association, which provided all

funds for the undertaking. I am especially grateful for this cour-

tesy. The cordial welcome and assistance of Dr. Ralph Alice, Di-

rector of the Inter-American Institute of Agricultural Sciences, is

most appreciated. Aside from arranging for my housing facilities,

a very adequate laboratory was provided, and he personally con-

tributed specimens, and enlisted the aid of his faculty and workmen
to obtain other specimens for me.

Dr. Leslie Holdridge, of the Costa Rican Ministry of Agriculture

and of the Inter-American Institute of Agriculture, while I was a

guest at his home, provided transportation for visits to the volcanoes

of Barba and Poas, where he was pursuing forestry investigations.

On these occasions both Dr. Holdridge and his son, Lee Holdridge,

collected numerous specimens for me.

I am under deep obligation to Sr. Don Fernando Alvarado-

Chacon for the privilege of visiting Moravia. While there I was

provided with transportation and shown every possible courtesy,

by his manager. To these gentlemen I express my sincere gratitude.

"
I am indebted to Dr. Doris Cochran for help in preparing this list.
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At Cartago I was permitted to accompany Sr. Mario Gutierrez J.

of the Ministry of Agriculture and Mr. John B. Reark, a student of

Forestry, on various exploratory journeys to out-of-the-way places

in the mountains both north and south of Cartago. I am under spe-

cial obligation to Mr. Reark for very numerous herpetological speci-

mens that he collected for me.

Others to whom I desire to express my thanks are Sr. Don
Claudio Volio, Minister of Agriculture, Sr. Prof. Reuben Torres

Rojas, El Conde de Tattenbach, Dr. and Mrs. Frederick Wellman,
Mr. Baker, Mr. Johnny Baker, Dr. Juvenal Valerio, Sr. Julio

Valerio, Mr. John de Goeijen, Sr. Frank Herrera, Mr. William

Lageler and Prof. Marco Tullio Pacheco. To these I am under ob-

ligation for specimens, for transportation and other assistance in

collecting, and for numerous other courtesies.

The drawings have been made by Mrs. William Halsey, Victor

Hogg, Ellinor Loeffelmann, and Thespa Stapoulis.

For the most part they may be regarded as adequate illustrations

of the forms described. A few illustrations are taken from other

older works and two figures, Hyla fimhrimemhra and Hijla richardi,

recently published in my own paper, are reprinted here, thanks to

the courtesy of the Editors of Copeia.

History of Collections and Literature

Literature on the frogs and toads of Costa Rica is scattered in

numerous books and journals and much of it is somewhat confused,

so much so that the application of the proper name to certain of the

forms depends upon a re-examination of the existent types by some

competent observer. Many of these type specimens are in Euro-

pean Museums and not of easy access. Others are lost. In this

paper certain of the names applied are tentative, pending such an

examination.

The known Salientian fauna of Costa Rica is smaller in number

of species than the snake fauna, but on the other hand it is much

larger than the salamander fauna, the proportion of the three, sala-

mander, Salientia, and snakes, being 1:4:5. While considerable

exploration has been done in Costa Rica one can be sure that a con-

siderable number of undiscovered or unrecognized forms remain

to be discovered. A rather large percentage of the species is known

from unique specimens or from a single collection of two or more

specimens at the same time and place.

One of the earlier studies dealing with the fauna of Lower Cen-

tral America is that of Oscar Schmidt (
1857

)
. His specimens were
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collected by von Warszewicz in Panama [New Granada] and

Bolivia. Brief Latin descriptions of the species studied by Schmidt

appeared first. Later a second, more expanded paper was published
with several illustrations. The new species from Central America

in the preliminary paper are as follows:

Leiuperiis sagittifer. New Granada.

Ixalus warscheivitschii. New Granada.

Hyla pugnax, Chiriqui "unweit Bocca del Toro."

Hyla splendens, Chiriqui River "unweit Bocca del Toro."

Hyla molitor, Chiriqui River "unweit Bocca del Toro."

Hyla molitor marmorata, Chiriqui River "unweit Bocca del

loro.

Hylodes fitzingeri. New Granada.

Dcndrobates speciosiis. New Granada.

Dendrobates pumilio. New Granada.

Dendrobates liigitbris, New Granada.

Bufo veraguensis. New Granada, ( Veragua ) by inference.

Bufo simus, New Granada.

Hylaemorphiis Diimerilii, New Granada.

Hylaemorphiis Bibroni, New Granada.

PJiirix pachydermus. New Granada.

This work of Schmidt was followed by another (Schmidt 1857,

"Deliciae Herpetologicae Musei Zoologici Cracoviensis"
)

a con-

siderably longer paper dealing with the same material. While

repeating the Latin descriptions, he supplies other considerable

data. There is some discussion and greater detail is given con-

cerning the type localities. Three plates, bearing 27 figures, are

included.

The first paper dealing exclusively with the Costa Rican herpeto-

logical fauna was that of Wilhelm Keferstein ( 1868
)

. He pub-
lished on the salientian collection obtained in Costa Rica by Prof.

K. von Seebach who was in Costa Rica in 1865, chiefly on a geologi-

cal journey. The following are described or listed from Costa Rica

without more specific locality:

Atelopus varitis [Lichenstein and von Martens].

Hypopachus Seebachii Keferstein.

Bufo agiia Latreille.

Bufo (Chilophryne) sternosignatus Giinther.

Bufo (Rhaebo) Jiaernatiticus Cope.

Leiijla Giintherii sp. nov.

Hyla Moreletii Dumeril.

Dendrobates typographus Keferstein.
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At about this time the U. S. National Museum began to receive

specimens from Costa Rica, the collectors being Charles N. Riotte

and Doctor Van Patten. The specimens received were forwarded

to Edward D. Cope at Philadelphia who had recently begun to

publish his numerous papers on the Central American faunas. In

his "Fourth Contribution to the Herpetology of Tropical America,"

(Cope 1866) he describes a new genus and the following new

species from Costa Rica:

Genus Colostethtis gen. nov.

Raniila chnjsoprasina sp. nov.

Bujo coccifer sp. nov.

Engystoma variolosum sp. nov.

One other new species, Plujllohotes rid ens, was described from

San Juan River, Nicaragua, near the northern border of Costa Rica.

The Costa Rican specimens were collected by Charles N. Riotte at

a point designated as "Arriba," Costa Rica. No such place name

can now be located. It has been suggested by Prof. Reuben Torres

that the name is intended for "above," or "tip high," perhaps the

mountains arising above Cartago or San Jose. On the other hand

it may have been a place name in existence 85 years ago when the

collections were made.

Cope continued to study Central American faunas and a series of

papers dealing with Costa Rica followed, the more important of

which are noted. In
(

1871
)

"Ninth Contribution to the Herpetology

of Tropical America" he listed from Costa Rica:

Tnjpheropsis chrtjsoprasintis Cope.

Atelopus varius.

Bufo.

Smilisca datidinii (sic) Dumeril and Bibron.

Agalijchnis morelctii Dumeril.

These specimens were collected by Dr. Van Patten near San Jose,

Costa Rica.

His most important single work is ( Cope 1875 )
"On the Batrachia

and Reptilia of Costa Rica." This was based on a collection made

by William Gabb, under the auspices of the government of Costa

Rica, chiefly in the southeastern portion of the country. Collections

were begun near the eastern seaboard and continued along the

route travelled to near the summit of Pico Blanco, a mountain which

rises to a height of nearly 12,000 ft. It is a region described by

Cope as follows :

"The coast region includes a wide belt of swamps and then grad-

ually rises to a height of two hundred feet at 15 miles inland.
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From this point the surface rises rapidly, so that at twenty-five miles

the elevation is 2500 feet above the sea. The vegetation of the en-

tire region is exceedingly dense. At an elevation of from 5000

to 7000 feet is the region of greatest precipitation; rain falls here,

according to Mr. Gabb, on more than two hundred days of the year
and heavy fogs are of daily occurrence. The surface is often

covered with a deep layer of moss and swamps abound. There is

no belt of pines as in Mexico, but the extreme summits of the peaks
are covered with a sparse vegetation consisting chiefly of Artemesia

much like that of the Rocky Mountain region of the United States,

with whortleberries, a bamboo-like grass, a stunted tree fern, and

scattered tufts of grass."

The following Salientia are listed:

Cronopsis fastidiosus gen. et sp. nov. Slope of Pico Blanco,

2500 ft.

Crepidius epioticiis gen. et sp. nov. Pico Blanco, 5000 ft.

Ollotis coendescens gen. et sp. nov. Pico Blanco, 3000-5000 ft.

elevation.

Bufo auritiis sp. nov. East coast region.

Biifo valUceps Wiegmann.
Bufo coccifer Cope.

Bufo sternosignatiis Giinther (no specimens).

Bufo agua Daudin. Eastern coast.

Bufo hoeinatiticus Cope. Sipurio.

Htjpopachus variolosus Cope.

Atelopus varius Stannius. Pico Blanco Range.
Dendrohates tijpographus Keferstein (low country).

Dendrobates tinctorius auratus Girard.

Dendrohates talamancae Cope. Old Harbor on East Coast.

Hyla gahhii sp. nov. Near Sipurio.

Hijla uranochroa sp. nov. Near Sipurio.

Hyla nigripes sp. nov. Higher points on Pico Blanco, chiefly

in the rainy zone, 5000 to 7000 ft.

Hyla elaeochroa sp. nov. East foot of mountains near Sipurio.

Hyla punctariola pictipes subsp. nov. Pico Blanco, 5000 to

7000 ft.

Hyla punctariola moesta subsp. nov. Pico Blanco, 5000 to

7000 ft.

Htjla punctariola monticola subsp. nov. Pico Blanco, 5000 to

7000 ft.

Smilisca baudinii Dumeril and Bibron.

Agalychnis moreletii A. Dumeril.
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PliyUobates hylaeformis sp. nov. Pico Blanco, 7000 ft.

Liijla gtwntherii Keferstein (no specimens).

Lithodytes podiciferiis sp. nov. Pico Blanco.

Lithodytes miiricinus sp. nov. Pico Blanco.

Lithodytes habenatus sp. nov. Pico Blanco.

Lithodytes melanostictus sp. nov. Pico Blanco, 7000 ft.

Lithodytes niegacephalus sp. nov. Pico Blanco, 6000 ft.

Lithodytes gidosus sp. nov. Pico Blanco, 6000 ft.

Hylodes cerasinus sp. nov. Pico Blanco.

Gnathophysa ocellata Linnaeus.

Trypheropsis chrysoprasinus Cope. Uren 2500 ft.

Ranida brevipalmata Cope. Pico Blanco.

Cope's ( 1877 ) "Tenth Contribution to the Herpetology of Tropi-
cal America," contains the description of Biifo 7nelanochIoris sp.

nov. from east Costa Rica collected by Wm. Gabb. Cope (1875)

had at first referred the type specimen to Btifo valUceps. Two forms

LitJwdytes lanciformis and Lithodytes pelvicidus from "West Coast

of Central America" are not impossibly from Costa Rica since these

names have been synonymized with Costa Rican species.

Cope's (1886) "Thirteenth Contribution to the Herpetology of

Tropical America" deals with a collection sent by Dr. J. F. Brans-

ford from Nicaragua. The following are listed:

Hylodes pohjptychus sp. nov.

Btifo haematiticus Cope.

Bitfo marinus Linnaeus.

Biifo vaUiceps Wiegmann.
Dendrohates tinctorius Wagler.

Dendrobates typographtis Keferstein.

Hypsiboas alhomarginata Spix.

Agalychnis helenae Cope.

Lithodytes diastema Cope.
RanuJa chrysoprasina Cope.

Engystoma pictiventris sp. nov.

Hyla quinquevittata Cope.

Lithodytes ranoides sp. nov.

All of these species except Bufo vaUiceps are known to occur in

Costa Rica, suggesting strongly that the collection was made in

southernmost Nicaragua. Two other species are described as new

that may or may not occur in Costa Rica. These are, Hypsiboas

miliariiis sp. nov. and Lithodytes bransfordii sp. nov. (the latter

reported in Costa Rica by Barbour and Dunn, 1921).
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In his "Second Addition to the Knowledge of the Batrachia and

Reptiha of Costa Rica," Cope (1893) describes four new forms of

Sahentia and Hsts several known forms. These are:

Lithodytes fioriilentus sp. nov. Boruca.

Hylodes stejnegerianus sp. nov. Palmar.

Leptodactyhis qiiadrivittatiis, sp. nov. Buenos Ayres.*

Dendrohates tinctorius vittatus subsp. nov. Buenos Ayres.*

Bufo marinus Linnaeus. Buenos Ayres.*

Bufo haematiticus Cope. Rio Grandes, Buenos Ayres.*

Hyla gabbii Cope. Buenos Ayres.* Lagarto.

Hyla nigripes Cope. Buenos Ayres.*

Liohyla ranoides Cope. Terraba, Buenos Ayres.*

Lithodytes rhodopis Cope. Buenos Ayres.*

Dendrohates tinctorius auratus Girard. Palmar, Talamanca.

Atelopus varius Stannius. Palmar.

Cope's last important paper on this fauna was
(

1894
) "Third Ad-

dition to a Knowledge of the Batrachia and Reptilia of Costa Rica."

Most of the specimens for this study were sent to Cope by the

Museo Nacional de Costa Rica. The collectors of the following

specimens were R. Alfaro, Sen. P. Biolley, and G. K. Cherrie.

Hyla cherrei sp. nov. Alajuela.

Hylella chrysops sp. nov. Alajuela, and San Jose.

Lithodytes eiiryglossus sp. nov. San Jose.

Levirana vibicaria new genus and species, Rancho Redondo
and Isla Nueva, near the head of the Rio Sucio on the At-

lantic side.

Oscar Boettger (1892) described Hyla prosohlepon from La

Junta, near Limon and later (Boettger, 1893) another new species

Hyla fieisch7nanni from San Jose. The specimens were collected

by Carl Fleischmann.

G. A. Boulenger published his "Catalogue of the Batrachia Sa-

lientia" in 1882, and the Costa Rican material in the British Mu-

seum at that time, is hsted in this great work. Phyllomedusa lemur

is described as new from Costa Rica, and Hylodes palmatus'^
*

is used

for certain frogs from Duenas, Guatemala. In 1891 he described

Bufo leutkenii from Cartago, Costa Rica and later (Boulenger,

1896) he described Hylodes underwoodi and Hylella puncticrus.

A salamander Spelerpes suhpalmata is also described in the same

paper. In 1898 (Boulenger, 1898) he reported a series of eleven

"*

Spelled "Buenos Aires" on recent maps.
*"• Although not so stated Hylodes palmattts may be a substitute name for Lciyla guen-

therii Keferstein 1868, presumably preoccupied by Hylodes Giinthcri Steindachner 1864, at

least Boulenger places the Keferstein species in the synonymy of palmatus.
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species. Much of the Costa Rican material in the British Museum
was acquired or collected by Mr. C. F. Underwood. This ma-

terial is later listed in the work by Giinther (1900-1902).

Salientia from the collections of Mission Scientifique au Mexique
et dans' I'Amerique Centrale, was studied by M. Brocchi who pub-
lished from 1881-1883. Most of the Costa Rican species listed are

those taken from the literature, since the Mission did not collect

in the southern part of Central America.

Albert Giinther, from February 1900 to May 1902 issued the

"Batrachia" section of the "Biologia Centrali-Americana. Reptilia

and Batrachia." This great work deals with the Batrachian fauna

of Central America (and Mexico) and is perhaps the second most

important work on the batrachian fauna of Costa Rica. Approxi-

mately 60 species are listed from Costa Rica, most of which were

represented in the collections of the British Museum. The presence
of five others may be inferred since they occur north and south of

Costa Rica. Two species listed (Hyla godmani and Hijla punc-

tariola) are seemingly questioned as to their occurrence. Many
species are figured and the following are listed:

Rana halecina Kalm. Bebedero, San Jose, La Palma Lagoon
to alt. 1500 m.

Rana godmani sp. nov, Rio Sucio.

Rana caerulopttnctata Steindachner. La Palma 1500 m.

Laevirana vibicaria Cope. Irazu Range and Isla Nueva.

Hyloplcsia tinctoria (Schneider). La Palma; Talamanca;
Buenos Aires.

Hykiplesia typogropha (
Kef erstein

)
. "Costa Rica."

Hylaplesia talamancae (Cope). "Costa Rica," "Cold Harbour"

on the east coast.

Atelopus varius Stannius. Bebedero; Escazu; "Izaru" [=:

Irazu?]; San Marcos; Tivas (alt. 1000 m. ); Santa Clara (alt.

400 m.).
Glossostoma aterrimtim sp. nov. "Costa Rica."

Hypopachus variolosiis (Cope). Bebedero; San Jose.

Leptodactyhis pentodactylus Laurenti. Eastern Costa Rica;

Las Delicias; Santa Clara (400 m. ).

Leptodactyhis caUginosus Girard. "Costa Rica."

[Syrrhaphus ridens (Cope)] reported from Nicaragua and

Panama.

Syrrhaphus hylaeformis (Cope). Pico Blanco.

Liohyla guentheri (
Kef erstein )

. "Costa Rica"; Rio Ceibo;

Buenos Aires.
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Liohyla hocourti (Brocchi). Rio Siicio.

Liohijla feischmanni (Boettger). La Palma; San Jose; Iscazu.

Liohyla pittieri sp. nov. "Costa Rica"; Boruca.

Liohyla engytympanum sp. nov. Monte Redondo.

Liohyla ranoides (Cope). Buenos Aires; Terraba.

Hylodes poh/ptychtis Cope. La Palma.

Hylodes miderwoodi Boulenger. La Palma (1600 m. alt.).

Hylodes platyrhynchtis sp. nov. "Costa Rica."

Hylodes cerasinus Cope. La Palma; ? Pico Blanco.

Hylodes etiryglossus (Cope). San Jose.

Hylodes rhodopis (Cope). Pico Blanco; Buenos Aires; La

Palma; Cartago, PIrazu.

[Hylodes rugosus Peters]. Nicaragua and Panama.

Hylodes flondentiis ( Cope )
. Boruca.

Hylodes rnelanostictus ( Cope )
. Pico Blanco.

Hylodes brocchii (Boulenger) Brocchi. La Palma (alt. 1600

m.).

Hylodes niibilus sp. nov. Escazii.

Hylodes megacephalus ( Cope )
. Las Delicias; Santa Clara

(
alt.

500 m.
) ;

Pico Blanco.

[Hylodes diastema (Cope)]. Nicaragua and Panama.

Hylodes gulostis (Cope). Pico Blanco (alt. 6000 ft.).

[Engystomops pustidosus Cope]. Mexico and Panama.

Bufo haematiticus Cope. Talamanca; Santo Domingo; Golfo

Dulce; Las Minas; Rio San Juan.

[Bufo sternosignattis Giinther]. ?( Costa Rica).

Bufo marinus
(
Linnaeus

)
. "Costa Rica."

Bufo coccifer Cope. Vicinity San Jose; Laguna de la Palma.

Bufo coniferus Cope. La Palma; Carillo.

Bufo valliceps Wiegmann. "Costa Rica."

Bufo melanchloris Cope. Eastern Costa Rica.

Bufo leutkenii Boulenger. Cartago.

Bufo auritus Cope. Talamanca.

Namiophryne fastidiosa (Cope). Pico Blanco (alt. 2500 m.).

Nannophryne epiotica (Cope). Pico Blanco.

Nannophryne coerulescens (Cope). Pico Blanco (alt. 3000 to

5000 ft.).

Hyla cherrii Cope. Alajuela.

Hyla elaeochroa Cope. Sipurio.

Hyla baudini Dumeril and Bibron. Cariblanco de Serapiqui;

La Hondura.

Hyla venulosa
(

Laurenti
)

. Bebedero.
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Hijla gabbi Cope. Sipurio; La Palma; Monte Rotundo (alt.

1600 m.
) ; Laguna de la Palma; Cartago; San Jose.

Hijla pseudopmna sp. nov. La Palma ( alt. 1600 m.
)

.

PHyla godmani sp. nov. La Palma (also Mexico).

HijIa uranochroa Cope. Rio Sucio; La Palma (alt. 1600 m.).

Hyla leiicophyllata Beiris. Costa Rica.

Hyla iinderwoodi Boulenger. Bebedero.

Hyla nigripes Cope. "Costa Rica."

Hyla prosoblepon Boettger. Limon; La Palma.

[Hyla punctariola Peters]. ?Costa Rica.

Hyla albomarginata Spix. San Carlos.

Hylella jleischmanni Boettger. San Jose; La Palma; Alajuela.

PNototrema oviferum (Weinland). Carrillo.

Agahjchnis moreJetii (A. Dumeril). Cartago and Irazu;

Escazu; San Jose.

[Agahjchnis call idryas] (Cope). Mexico; Panama.

Agahjchnis hek'nac Cope. San Carlos.

Agalychnis lemur (Boulenger). "Costa Rica."

In 1920 Emmett Dunn, then a collector for Tom Barbour, and
the Museum of Comparative Zoology, began work in Costa Rica,

and later made other collecting journeys to that country. Three
Costa Rican forms from this first collection are described by Barbour

and Dunn (1921): Syrrlioplius hitosiis Navarro, Costa Rica, Pliyl-

lobates beatriciae Victoria Farm near Zent, and Eletitherodactyhis

noblei, Guapiles, Costa Rica and San Miguel Island, Panama Bay.

Other specimens reported are Phyllobates talamancae (Cope),
Santa Cecilia; Eletitherodactyhis hransfordi (Cope), Orotino, Gua-

piles and Zent; E. ceresimis (Cope) (sic), Zent; E. diastemma

{sic) (Cope), Monteverdo; E. fcisJimanni (sic) (Boettger) Saint

Cecilia, Guapiles, La Palma and Cariblanco; E. lanciformis (Cope),
Navarro and Guapiles; E. polyptychus (Cope), Monteverde and

Guapiles; E. rhodopis (Cope), Camino del Rio; E. rugosus (Peters),

Monteverde.

In a later paper Barbour (1926) described Eletitherodactyhis

persimilis from a collection made by Dunn and Chester Duryea.

Barbour later (1928) described a series of species as follows:

Eleutherodactyhis pcraltae and Hyla lancasteri from Peralta, Costa

Rica. Syrrlwphiis caryophyllaceiis described from La Loma, Pan-

ama is known to occur in Costa Rica. Several other forms were de-

scribed from Panama. In certain of Dunn's papers dealing primarily

with the fauna of Panama, species are reported from Costa Flica

also.
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Dunn
(

1931c ) reports on some Costa Rican materials, and the

following are described as new: Elevtherodactyltis talamoncoe,

Almirante and La Loma, Panama; Monteverde, Zent and Suretka,

Costa Rica; Lithodtjtes gaigei, Fort Randolph, Barro Colorado Is-

land, Canal Zone; Talamanca Valley, Costa Rica; PliyUobates

flotator, Barro Colorado Island, Canal Zone; Costa Rica to Darien;

CentroJene valerioi, La Palma, Costa Rica, 4500 ft. Htjla cohjmha
is described from Panama. Several other species are listed as oc-

cmring in Costa Rica. Later
(
Dunn 1937 )

described Htjla picadoi,

a new species, from Volcan Barba and El Gallito, Costa Rica, and

certain other species are listed as occurring in bromelias of Costa

Rican forests. In 1942 he described Eleiitherodactijlus altae from

the pass between Volcan Barba and Volcan Irazu, at approximately
4000 ft. elevation.

In 1934 Otto Wettstein published on Costa Rican materials ob-

tained by R. Zimara and Dr. Otto Koller in a number of Costa

Rican localities. The expedition collected 78 herpetological spe-

cies and subspecies (256 specimens) of which there were three

species of salamanders and 17 species and subspecies of frogs and

toads. No new species or subspecies are described. The follow-

ing are listed:

Rana pipiens Schreber. Finca Guayabillos 2200 m. on Volcan

Irazu.

Rana warschewitschii O. Schmidt. San Isidro de Coronada 1650

m.; La Carpintera, Volcan Irazu.

Dendrohates auratus Girard. Finca Hamburg am Rio Reventa-

z6n.

Dendrohates pttmilio O. Schmidt. Finca Hamburg, Carillo.

Atelopus variiis varius Lichtenstein and von Martens. La Car-

pintera.

Bufo haematiticiis Cope. La Caja near San Jose.

Btifo valliceps Wiegmann. Bebedero.

Biifo coccifer Cope. San Jose.

Hijla baiulinii Dumeril and Bibron. Tilleran, 520 m. San Isidro

de Coronada.

Hijla albomarginata Spix, Finca Hamburg.
Centrolene

(
= Hyla ) prosoblepon Boettger. San Isidro de

Coronada, Volcan Irazu.

VhijUo medusa (:=Agahjchnis) caUidryas Cope. Port Limon.

Eleutherodactylus gollmeri Peters. La Carpintera.
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Elctitherodactyhis melanostictus Cope. Volcan Irazii.

Eletttherodactylus pohjpfychtis Cope. La Carpintera.

Cystignathus (^ Leptodactyhis) quadrivittatus Cope. Rio

Nuevo near Porto Jimenez.

In 1947 Richard Clark Taylor and I made a journey to Costa

Rica, remaining there for three summer months. Rather extensive

collections of reptiles and amphibians were made in various parts

of the country. In 1951 I undertook a second journey, this time

spending there a little more than two and a half months. The aggre-

gate of these three collections is approximately 6000 specimens

(
more than half of which are amphibians )

a number possibly equal-

ing all preceding collections.

Two preliminary papers were published. These are: (Taylor

1948) in which are described Hyla fimhriincmhra, Volcan Poas, and

Hyla richardi, Volcan Poas. In Taylor (1949) four species of Costa

Rican frogs are described. These are: CentroleneUa spinosa, Los

Diamantes; CentroleneUa granulosa, Los Diamantes; CentroleneUa

alhomacidata, Los Diamantes and CentroleneUa colymhiphyllum,
Volcan Poas.

The material in these collections is treated in this present work and

several other species, regarded as new, are herein described.

The new species and subspecies include the following:

Bufo holdridgei, Volcan Barba, 7500 ft. elev.; Microbatrachylus

rearki, Bataan, Los Diamantes and Turrialba; Microbatrachylus

costaricensis, Morehouse Finca, near Turrialba; Elcutherodactylus

duhitus, Isla Bonita, Volcan Poas; Eleutherodactijlus crassidigitus,

Isla Bonita, Volcan Poas; Hyla alvaradoi, Moravia; Hyla rivularis,

Isla Bonita, Volcan Poas; Hyla immensa, Turrialba; Hijla rufiocula,

Isla Bonita, Volcan Poas; (
also Morehouse Finca near Turrialba and

Moravia); Hyla alleei, Isla Bonita, Volcan Poas; Hyla debilis, Isla

Bonita, Volcan Poas; Hyla welhnanorum, Bataan, Hyla angusti-

lineata La Palma; Hyla moraviaensis, Moravia; Cochranella tala-

mancae, Moravia; Atelopus senex, Atelopus varius loomisi, Atelopus

varius atnbulatorius, Volcan Poas.

Bufo gabbi, a new name, is given for Bufo auritus Cope {nee.

Bufo auritus Raddi).
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Opisthocoela

CLASSIFICATION

Distribution of Suborders and Families of Salientia in the Western
Hemisphere

Amphicoela Liopelmidae. Northwestern United States.

(Rhinophrynidae. Mexico.

I Pipidae. South America.

Anomocoela Pelobatidae. North America to southern Mexico.

'Bufonidae. North, Central and South America.

Brachycephalidae. Central and South America.

Procoela
{ Leptodactylidae. Mexico, Central and South America.

Centrolenidae. Mexico, Central and South America.

HyUdae. North, Central and South America.

fMicrohylidae. North, Central and South America.

Diplasiocoela ^
Ranidae. North and Central America ( barely entering

I South America ) .

Distribution of Costa Rican Genera of Salientia in the Western
Hemisphere
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amphibians of other famihes whose bodies are squat and whose

movements are slow. In Spanish-speaking countries the members

of the family are usually called sapo.

In the groups of the Family Bufonidae represented in the Costa

Rican fauna, here recognized under the genus Btifo, certain of the

species, having a relatively wide distribution, are well known; while

several others still are known from the types only, or at least from

very few specimens. In the former group are Bufo haematiticiis

Cope, Bufo marinus Linnaeus, Bufo coccifer Cope, and Bufo conif-

erus Cope. In the latter are Bufo fastidiosus Cope, Bufo gahhi nov.

nom. (for Bufo auritus preoccupied), Bufo leutkeriii Boulenger,

Bufo epioticus Cope, Bufo mclanochloris Cope, Bufo coerulescens

Cope, and Bufo holdridgei sp. nov.

Certain other species occur in neighboring areas north and south

of Costa Rica and some of these very probably will eventually

be found within the borders of Costa Rica. In this group may be

listed Bufo politus Cope, from Nicaragua; Bufo simus Schmidt,

PBufo grotiulosus Spix, Bufo typhonius (Linnaeus), and Bufo vera-

guensis Schmidt from Panama.

The species represent diverse groups, certain of which have been

placed
—perhaps correctly

—in genera other than Bufo. However
the effect of Boulenger's treatment of these genera in his "Catalogue
of the Batrachia Salentia" has been so far-reaching that many of

these genera are now not recognized because they were synony-
mized with Bufo.

The following generic names have been proposed by Cope and

others :

Rhaebo Cope Bufo haematiticiis

Bufo Laurenti Bufo politus

Phrynoidis Fitzinger Bufo marinus

Otilopliis Cope Bufo typhonius

^ ,
_ ( Bufo fastidiosus

Cranophryne Cope {n r• > >

^ Bufo simus

Crepidophryt^e Cope Bufo epioticus

Ollotis Cope Bufo coerulescens

Bufo veraguensis

Bufo granulosus

Bufo coccifer

Incilius Cope ^ Bufo coniferus

I

Bufo leutkenii

Bufo melanochloris

\^Bufo gahhi
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The seeming rarity of so many species of toads is perhaps purely
a matter of lack of collecting at the proper time. If the collector

chances to come upon a population during the breeding period the

species may be seemingly "common"; at almost any other season

of the year few or no individuals may be encountered and it is

"rare." In the case of the toads originating on Pico Blanco, Costa

Rica, their apparent rarity is, first of all, due to the fact that the

type locality has not been revisited. There is a probability that

the fauna is of very limited distribution; otherwise one might expect
certain of the rare species to appear in collections obtained else-

where in Costa Rica and Panama.

References appear in literature to certain other species as occur-

ring in Costa Rica.

Biifo vaUiceps Cope. A specimen of Bufo was referred to this

species by Cope (
1875

)
. Later he based a new species, Bufo mel-

anochloris, on the same specimen.
Otto Wettstein (1934) has again listed Bufo vaUiceps from Costa

Rica (Bebedero); but it is possible that this record represents an

error of identification since he comments that perhaps Bufo canalif-

erus, Bufo marmorattis, Bufo coccifer, and Bufo vaUiceps will be

found to be races of the same species! I regard this suggestion as

highly improbable since two or three of these forms are found to-

gether in certain areas where they occur. Bufo marmoratus occurs

in Mexican territory with vaUiceps and coccifer; and canaliferus oc-

curs with vaUiceps and coccifer. It is not impossible that all four

occur together in the Tehuantepec area.

Bufo sternosignatus is listed by Keferstein (1868) from Costa

Rica, in a report on a collection made by Prof. K. von Seebach in

1865. This reference has been placed by Boulenger (1882) with

sternosignatus Giinther. However, some of Giinther's sternosignatus

were confused with vaUiceps and part of Giinther's syntypes are

referred to vaUiceps by Boulenger. Keferstein may have had Cope's

nielanochJoris, which Cope himself, at first, regarded as vaUiceps.

A form of vaUiceps actually may occur, or sternosignatus may oc-

cur. Keferstein distinctly states that the characteristic marking,

from which the name is derived, a cross on the breast, is in evidence

in his specimen called sternosignatus. In view of the uncertainty

of this identification, I am considering sternosignatus as a doubtful

member of the fauna until it is rediscovered.
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Genus Bufo Laurenti

Bufo Laurenti, Specimen medicum, exhibens Synopsin Reptilium . . .,

Viennae, 1768, p. 25 (type of genus Bufo vulgaris).

Eleven species are recognized as occurring in Costa Rica.

Key to the Costa Rican Species of Bufo

1. Head lacking the typical series of cranial crests 2

Head with a series of elevated cranial crests 4

2. Larger ( to 75 mm. ) ; tympanum present, its diameter half length

of eye; ostia pharyngea (openings of eustachian tubes) pres-

ent; parotoid glands elongate, angulate; body dorsolaterally

angulate; toes scarcely webbed; skin soft or slightly rough,

with only minute tubercles; widespread in central Costa

Rica haematiticus

Smaller ( under 40 mm. ) ; tympanum absent; no ostia pha-

ryngea; no vocal sacs or slits 3

3. Feet almost completely webbed, the fourth toe extending beyond
web; inner digits of both hand and foot rudimental; 35 mm.;
Pico Blanco, C. R., .5000 ft. elev epioticus

All digits without web; inner digits not rudimental; 25 mm.;
Pico Blanco, C. R., between 2000 to 5000 ft. elev coerulescens

4. Tympanum present 5

Tympanum absent 6

5. Tympanic area covered by a bony rugose plate; ostia pharyngea
absent; no vocal sac or vocal slits in males; no discrete dorso-

lateral stripes; a black throat spot; Pico Blanco, C. R., ( Dis-

trict of Uren) 2.500 ft. elev. fastidiosus

Tympanum area not covered by a lateral bony plate; ostia

pharyngea, vocal sac and vocal slits absent; a discrete dorso-

lateral stripe; no black throat spot; 7000 ft., Volcan Poas,

C. R holdridgei

6. Diminutive species ( 31 mm. ) lacking a preorbital crest; parotoid

surmounted by dermal spines; heel to snout tip; toes half

webbed, auricular region with a strongly projecting shelf; only

anterior part of tympanum visible; "East coast region," Costa

Rica gabbi

Larger species ( above 50 mm. ) ; preorbital crest present; paro-

toids not sunnounted by dermal spines; heel does not reach

eye; no strongly projecting shelf, or if present reduced and

heel reaching only to eye 7

7. Large toads reaching 200 mm. in length; parotoid very large,

broadly triangular in shape, its diagonal length equal to or

greater than length of head; heel to middle of parotoid.

Widespread marinus

Smaller toads (probably less than 100 mm.); parotoids smaller,

less than area of the supraocular cover 8

8. Heel fails to reach the parotoid; tympanum diameter in eye length

approximately 2.2 times; parotoid oval, rounded or biscuit-
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shaped, diagonally placed; equal to or slightly longer than the

supraocular cover; head crests rather low; 70 mm.; San Jose,

"Arriba," Cartago, Costa Rica cocci fcr

Heel reaches to tympanum or eye; parotoid distinctly smaller and

shorter than supraocular cover; head crest more elevated;

tympanum one half of eye 9

9. A dorsolateral row of large sharp conical tubercles (10-12) from

parotoid to near groin; toes half webbed; a Hat surface be-

tween nostrils; sides of neck, legs and arms with strong conical

spines; large (100 mm.); widespread; El General, C. R.;

Central America to Ecuador coniferus

Dorsolateral spiny tubercles not strongly pronounced 10

10. Toes nearly free; eastern central Costa Rica melanochloris

Toes half webbed; Cartago, C. R leutkenii

Bufo haematiticus Cope
Figure 1

Bufo haematiticus Cope, Proc. Acad. Nat. Sci. Philadelphia, 1862, pp. 157-158

(type locality "Region of the Truando, New Granada"); Journ. Acad. Nat.

Sci. Philadelphia, ser. 2, vol. 8, 1875, p. 101 (Sipurio, Costa Rica) and p. 155

("Camp Mary Caretta, Panama"); Giinther, Proc. Zool. Soc. London, 1870,

p. 401; Peters, Monatsb. Akad. Wiss. BerUn, 1873, p. 618 (Chiriqui,
Panama ) ; Boulenger, Catalogue of the Batrachia Salientia s Ecaudata in the

collection of the British Museum, 2nd ed. 1882, p. 290 (Costa Rica); Cope,
U. S. Nat. Mus. Bull. 32, 1887, p. 10 (Talamanca, Costa Rica; "Mary
Caretta" [possibly Margarita] Panama; Coban, Verapaz, Guatemala; Nica-

ragua); Giinther, Biologia Centrali-Americana; Reptilia and Batrachia, Feb.

1901, pp. 243-244 (localities in Nicaragua); Nieden, Das Ticrreich, Lief,

46, Anura, I, 1923, pp. 110-111 (Nicaragua to Colombia); Dunn, Occ.

Papers Boston Soc. Nat. Hist., vol. 5, 1931, p. 408 (Cnmil Zone); Wettstoin.

Sitzungsb. Akad. Wiss. Wien, Math-Naturw. Kl., Abb. 1, Bd. 143, Heft. 1

and 2, 1934, p. 7.

Rhaebo haematiticus Cope, Proc. Acad. Nat. Sci. Philadelphia, 1862, pp. 357-

358; idem, ibid. 1863, p. 49.

Rhaebo haematiticus viir. Ic.chrymans Cope, ibid. 183, p. 358 (same type

locality as haematiticus).

Bufo (Rhaebo) haematii'cus Keferstein, Nachr. Ges. Gottingen, 1867, pp. 353-

354, pi. 9, fig. 3, (Costa Rica).

Diagnosis: Crown of head lacking elevated crests except for a

short thick ridge above tympanum; parotoids elongate, with an

angular edge continuous with the supratympanic ridge anteriorly

and posteriorly with a skinfold that continues diagonally to near the

groin; undersurface of hands and feet smooth with small terminal

enlargements; first finger longer than second; web small between

toes; back with small tubercles; skin of ventral surfaces without

tubercles. Tympanum distinct. Eustachian tubes with openings.

Description of species: K.U.M.N.H. No. 24767 5 . Head width

at tympanum (22 mm.) a little greater than its length (21 mm.);
canthus rostralis with angular edge; nostrils lateral, area about them

slightly swollen; loreal region subvertical, slightly concave; canthal



Taylor: Review of Frogs of Costa Rica 599

ridge continuous with the ridge on eyeHd; supraorbital edge ele-

vated, the area between, concave; distance between the summit of

the elevations (9 mm.) much greater than width of eyelid; tym-

panum distinct, irregularly oval (5 mm. high x 3.4 mm. long); length

of eye (8 mm.) and length of snout (8 mm.) equal; parotoid large,

its greatest length 15-16 mm., its dorsal width 6 mm., its greatest

lateral elevation 5 mm.; lateral edge of parotoid sharp, continuous

»,-*^^

^'^r^^'

Fig. 1. Bufo haematiticus Cope. K.U.M.N.H. No. 24762; Turrialba, Costa

Rica; actual snout-to-vent length, 68 mm.

with a skin fold that reaches to near groin; no vomerine teeth;

choanae equally (
or nearly )

as large as openings of the Eustachian

tubes, oval in shape and somewhat lateral in position; tongue elon-

gate, narrowed anteriorly and posteriorly, not or but slightly emargi-
nate posteriorly; ( male with a vocal sac, the single vocal slit sinistral

and rather far back in mouth); palate strongly corrugated pos-

teriorly.
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Arm long; fingers elongate, the first longer than second and like-

wise larger and equally as long as third; large subarticiilar tubercles;

supernumerary tubercles on palm present but indistinct; outer

palmar pad large, circular, inner large, prominent at base of first

finger; (no sexual modification of the first finger discernible in

male); arm, drawn backward, fails to reach end of body (in male
extends a little beyond body); a row of indistinct tubercles under

forearm; small pads under terminal phalanges very slightly wider

than adjoining part of digit; legs moderately long, the toes short,

with thickened terminal pads slightly wider than adjoining part of

digits; a strong inner metatarsal tubercle, and a small rounded outer

tubercle; subarticular tubercles distinct, but little elevated; a web
remnant between toes with a lateral ridge or fringe on digits ex-

tending to terminal pad; no tubercles on sole; a tarsal fold extending
half length of tarsus; heel reaches to middle of orbit; when femora

are placed at right angles to body the heels barely touch.

Skin tubercular on dorsal surfaces, nearly without tubercles on

under surfaces; granular about vent and under mesial portions of

femora; slightly granular on posterior part of abdomen.

Color: Brownish or blackish brown on dorsum with a few light

tan flecks on shoulders, rather more grayish on sides; venter dusky,
more or less clouded or flecked with darker; underside of femur

mottled dark and light; underside of feet and hands slate; imder

surface of tibia blackish with distinct purple spots on anterior and

posterior faces; purple spots on foot and on anterior face of femur;
side of head, neck and body with a purplish stripe, bordered above

by the diagonal lateral skin fold of light lavender.

Measurements in mm.: Nos. 24767 J and 24761 J^ ; snout to

vent, 73, 54; length of snout, 8, 6; length of eye, 8, 6.1; height of

tympanum, 5, 3.4; length of tympanum, 3.4, 2.2; length of parotoid,

15-16, 15; arm, 44.6, 34; hand, 17, 13; leg, from vent, 95, 74; tibia,

30, 25; foot and tarsus, 38, 33.

Variation: In some of the specimens there is marked difference in

coloration, some being nearly uniform black while others are light

purplish above with paired discrete black spots or scattered small

spots and flecks. Some are uniform light brown above. Certain

other specimens are blackish or brownish above with yellowish tan

or reddish marks distributed as follows: a diagonally-placed pair of

spots between orbits; a transverse pair just behind orbits narrowly

separated; a pair of regular spots on shoulder, a single median spot

on middle of back; a pair on the rump and two small irregular spots
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behind these; a small black-edged cream spot on lores in front of.

and partially below, eye.

The recently transformed young were present in the bed of the

Rio Reventazon in considerable numbers, where tiny pools of water

were to be found in rough masses of rock, some feet above the

present level of the river water. It was presumed that the eggs had

developed there.

Specimens were taken in the town of Turrialba and on the farm

of the Inter-American Institute of Agriculture near Turrialba; at

Los Diamantes, and Rio Segundo, localities representing drainage

both to the Caribbean Sea and the Pacific Ocean.

Bufo marinus marinus (Linnaeus)

Rana mdrinits Linnaeus, Systema Naturae, 1758, ed. 10, p. 211 (From Seba,

Thesaurus, 1734).
Bufo marinus Schneider, Historiae amphibianmi naturalis et literariae, 1799,

fasc. 1, pp. 219-222; Nieden, Das Tierreich, Lief. 46, Anura I, 1923, pp.
138-139 ( good bibliography ) .

Bufo tigua Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8, 1875, p. 101

(Eastern Coast of Costa Rica; "especially abundant about houses").
(The very extensive synonymy of this widespread form is not here included.

Nieden, loc. cit., has the most complete listing of the other literature. )

Diagnosis: Enormous toads having a broad triangular-shaped

body, with very large somewhat triangular parotoid glands reaching
low on sides of head; head bearing all parts of the cranial crests, the

parietal, perhaps, being least developed; parotoids usually reddish

or russet brown in color; metatarsal tubercles very small proportion-

ally; first finger longer than second. Males usually more rugose
and smaller than females.

Description of species: (K.U.M.N.H. No. 28245, Turrialba).

Head broader than long, of somewhat triangular shape; canthal

crests begin close to each other between nostrils and are continuous

with the curving supraocular crests, but slightly angulate at a

point in front of orbit where the preorbital crest branches and con-

tinues down and slightly backward to a point below orbit; supra-

orbital crest curves behind eye to edge of head where it is in con-

tact with a short supratympanic crest, and continues down behind

eye as a postorbital; a pair of low parietal crests are given off from

the supraorbitals; below eye there is indication of a suborbital crest

(
or a continuous row of tubercles

)
from end of preorbital crest back

to below tympanum; length of eye orbit (
17 mm. measured inside

crests
)

much greater than snout length (
13 mm.

) ;
nostrils closer

to eye than to median anterior point on lip; tympanum small, nearly

a third higher than long, its greatest diameter (7 mm.) slightly less
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than half length of orbit; choanae moderate, transversely oval;

tongue longer than wide, free for more than one third of its length,

narrowly free on both sides; (males with paired vocal slits).

Skin of head everywhere ossified; parotoids enormous, swollen,

the greatest (diagonal) length 45 mm.; greatest width 32 mm.;

parotoid in contact with tympanum and supratympanic crest, and

separated from its fellow by a distance of 27 mm.; interorbital

region somewhat rugose; skin generally smooth with larger and

smaller warts and tubercles, of which two somewhat irregular series

are found on each side of the median line.

Arms and legs bearing warts and tubercles, the summits of which

are covered with horn; venter and chin more or less covered with

small, nearly uniform, granular tubercles, smaller and less distinct

under thighs; concealed surfaces of limbs nearly smooth; upper eye-

lids with small warts.

Arm short, the first finger distinctly longer than the second; a

small inner metacarpal tubercle at base of the first finger, a large

rounded outer (median) palmar tubercle; subarticular tubercles

single, small, horny; palm covered with small tubercles; leg short, the

heel reaching only to middle of parotoid; a distinct, horny, tarsal

fold half length of tarsus; toes about half webbed, the subarticular

tubercles small, while sole and tarsus covered with smaller tuber-

cles; inner metatarsal tubercle small, oval, outer nearly as large, but

less elevated; several segregated tubercles between the two, make

an indistinct horny pad.

Color: Generally reddish brown on dorsum, gradually changing
to grayish brown and gray posteriorly and on hind limbs; parotoids

nearly red with black on their anterior dorsal surface; some indefi-

nite blackish brown spotting on area between parotoids; below dirty

cream mottled or clouded with dusky.

Measurements in mm.: Snout to vent, 143; width of head, 52;

length of head, 38; height of head (to top of crest), 24; arm, 75;

hand, 31; leg, 155; tibia, 52; foot and tarsus, 81.

Variation: Males are somewhat more rugose with a smoother

venter, somewhat smaller parotoids, and somewhat stronger parietal

crests. Each wart and tubercle of the dorsal surface has numerous

horny spinules, giving the dorsum an extremely roughened surface,

the larger tubercles bearing 8 to 10 spinules. Young specimens
have low crests but usually can be distinguished from other toads

by the large parotoids. The call is a low-pitched, sustained trill,

and is suggestive of a trilled low note of a marimba.
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The species probably occurs everywhere throughout the lowland

areas. It was common at Turrialba, and many large specimens
were seen in the town. It is somewhat domestic and is encountered

most frequently in areas about human habitations. At Cartago it

was found less frequently. The most surprising locality where it

was found was a small open meadow pond at an elevation of nearly

7000 feet on Volcan Poas (western slope). The specimen is a

very large female.

Rana pipiens and Rana vibicaria were also taken in the same

pond.

Specimens were also taken at Bataan (eastern lowlands), at Mo-

ravia; and heard, but not taken, at Los Diamantes near Guapiles.

They appeared to be equally common throughout the summer. One

large breeding chorus was encountered at Bataan on July 22, 1951.

Btifo fastidiosus (Cope)

Cranopsis fastidiosus Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8,

1875, pp. 96-97, pi. 23, fig. 1 (type locality, 2500 ft. elevation on slope of

Pico Blanco, district of Uren, C. R., Wni. Gabb, coll.); U. S. Nat. Mus.
Bull. 32, 1887, p. 11 ("district of Talamanca").

Bufo fastidiosus Boulenger, Catalogue of the Batrachia Salicntia s. Ecaudata
in the Collection of the British Museum, 2nd cd., 1882, p. 326; Brocchi,
Mission Scientifique au Mexique et dans rAmerique Centrale; Etude des
Batraciens de I'Amerique Centrale, livr. 2, 1882, pp. 83-84 (data from

Cope); Nieden, Das Tierreich, Lief. 46, Anura I, 1923, pp. 135-136.

Nannopliryne fastidiosa Giinther, Biologia Centrali- Americana; Reptilia and
Batrachia, May 1901, p. 257 (data from Cope).

This toad was not found in our Costa Rican collecting. I have

examined, however, the two specimens in the U. S. National Mu-
seum (Nos. 32584 and 32587 from Costa Rica).

Diagnosis: A medium-sized toad, snout to vent, 58 mm. Skin of

head entirely co-ossified with cranial bones; head crests strong,

the supratympanic crest obtusely thickened, extending to the paro-

toid gland, and produced downward behind orbit as a rugose

bony plate in the tympanic area; no tarsal fold or tubercles; no

openings to Eustachian tubes; no tympanum; no vocal sac or slits.

Description of species: (From a cotype). Head wide, not de-

pressed: cranial ridges including an elevated canthal ridge, a supra-

orbital, a postorbital and a supratympanic crest, extending back

to parotoid gland; supratympanic crest thickened and produced
downward behind orbit as a rugose plate to a point opposite inferior

border of eye pupil; a rough concave margin bounding area usually

occupied by tympanum; canthal ridges short with a groove be-

tween them; loreal and labial regions rugose with small tubercles.

In profile, muzzle descends abruptly to lip and the snout tip does
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not overhang the Hp; posterior outHne of cranial ossification squarely

truncate in adults.

Parotoids short subtriangular, sublateral, as deep as long; upper
surfaces on limbs and body studded with round warts, so closely

approximated on limbs as to "resemble a pustular disease"; row

of larger tubercles from parotoid to axilla; below numerous smaller

tubercles; fingers short, free; palmar tubercles very obtuse; no tarsal

folds or tubercles; tubercles on soles obscure; toes half webbed;
end of longest toe reaches muzzle when extended; longest finger

reaches vent.

Color: Yellowish brown above, dirty brown below; a black band

extends from parotoid to axilla, or may be extended on side of ab-

domen, the color not affecting the light color of the tips of spines

and tubercles; throat with a black spot; top of head yellow or

brownish yellow.

Measurements in mm.: Snout to vent, 58; snout to orbit, 5; snout

to posterior part of cranium (head length), 16; arm, 35; hand, 13;

leg, 60; foot, 35.

Remarks: The tubercles on the back are not arranged in a median

paired series; the lateral series of tubercles tend to diminish pos-

teriorly. The anal flap is elongated tending to form a tube, opening

at lower level of thigh, while behind the opening two ridges are

indicated, separated by a groove. There are nuptial spines on two

fingers in the male. The venter and chin are regularly granular,

while under the thighs the granules are unequally distributed. The

parotoids abut on the supratympanic ridge. The tongue is free

for most of its length. Vocal sacs are wanting in males, perhaps

concomitant with the loss of the tympanum.
I believe the species has not been rediscovered since the types

were taken. Since the elevation of the type locality is relatively

low (2500 ft. on Pico Blanco), one might expect the distribution

to be extensive and not limited by the mountain Pico Blanco. The

relationship of this form is with Bufo hocourti and Bufo simus.

Btifo epioticus (Cope)

Figure 2

Crepiditis epioticus Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8,

1876 (1875), pp. 97-98, pi. 23, fig. 2 (type locality, 5000 ft. elevation, Pico

Blanco, Costa Rica); Brocchi, Mission Scientifique au Mexique et dans

TAmerique Centrale; fitude des Batraciens de rAmerique Centrale, livr. 2,

1882, p. 95; Cope, U. S. Nat. Mus. Bull. 32, 1887, p. 11 (Salamanca,

[= ? Talamanca Mountain Range] Costa Rica.

Bufo epioticus Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata

in the collection of the British Museum, 2nd ed., pp. 326-327; Nieden, Das

Tierreich, Lief. 46, Anura I, 1923, p. 135.
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Nannophryne epiotica Giinther, Biologia Central!- Americana; Reptilia and

Batrachia, May 1901, p. 257.

Diagnosis: A small toad (35 mm.) lacking a tympanum, and

lacking openings into the Eustachian tube (ostia pharyngea); a

parotoid gland present; digits of feet webbed leaving longest me-

dian toe projecting; skin on head not ossified; inner digit of both

feet rudimental. Tympanum absent.

Description of species: (
From Cope. )

Head a little narrower

than body; cranial crests consisting of a canthal and supraorbital

crest, forming a straight line from nostrils to supratympanic region,

thickened opposite front of orbit, and a distinct supratympanic

crest; superciliary ridges send inward; a short tuberosity at the

Fig. 2. Bufo epioticus (Cope). Copied from Cope, Jour. Acad. Nat. Sci.

Philadelphia, 2nd ser., vol. 8, pi. 23, fig. 2 (Crepidius epioticus); 5000 ft. elev.

Pico Blanco, Costa Rica; head-body length, 35 mm.

posterior third of orbit. Supratympanic crest short, very protuber-
ant giving the cranium an angular outline; a low narrow postorbital

ridge; no trace of tympanum; parietal region with several small

osseus nodules on each side; parotoid very small, subcircular; skin

everywhere rugose with minute tubercles which are sparse on

dorsal, dense on ventral regions; soles smooth, no tarsal, carpal or

soler tubercles or folds; longest digit extends for the length of 2.5

phalanges beyond the "flat mass" which includes the other digits;

femur half enclosed in inguinal integument; a concave dermal fold

from end of each sacral diapophyses to parotoid gland, which is

easily obscured.

Color: Generally black; dorsum a little hghter with a few darker

spots on each side; soles and palm yellowish; scapular region

brown; sometimes a median dorsal band.
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Measurements in mm.: Snout to vent, 35; length to orbit, 4;

length to jaw angle, 11; length to axilla, 17; length to groin, 30;

arm, 19; hand, 7; leg (free portion), 30; hind foot, 18.

Remarks: This species is from an elevation of 5000 ft. on Pico

Blanco. One may presume that its distribution is limited to the

Talamanca Range.
I was unable to find the type of Biifo epioticus at the U. S. Na-

tional Museum and suspect that it is lost. To my knowledge the

species has not been rediscovered, and is still known only from the

type specimen.

Bufo coerulescens (Cope)

Ollotis coerulescens Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8,

1875, pp. 98-99, pi. 23, fig. 3, 3a (type locality 3000 to 5000 ft. on Pico

Blanco, Costa Rica, Wm. Gabb, coll.); Boulenger, Catalogue of the Ba-
trachia Salientia s. Ecaudata in the British Museum, 2nd ed., 1882, p. 281.

Bujo caerulescens Brocchi, Mission Scientificiue au Mexique et dans TAmerique
Centrale; fitude des Batraciens de TAmerique Centrale, livr. 2, 1882, p. 83

(data from Cope); Nieden, Das Tierreich, Lief. 46, Anura I, 1923, p. 135

(data from Cope).
Nannophrijne coerulescens Giinther, Biologia Centrali-Americana; Reptilia and

Batrachia, May 1901, pp. 257-259 (data from Cope.)

Diagnosis: Very small toads, 25 mm. snout to vent; most cranial

ridges and tympanum absent, and there are no openings to the

Eustachian tubes; skin of top of head not co-ossified with the skull

bones; all digits without webs; blackish, with brown tubercles on

upper surfaces; below, black, thickly marked by light blue spots.

Description of species: (
The following data are from the type de-

scription. )
No prominent cranial ridges except a protuberant su-

pratympanic; the supraciliary ridge slightly elevated, continued be-

hind in straight lines by two angles of parietal bone; no trace of a

tympanum; canthus rostralis straight, angular, the lores elevated;

nostrils nearer to each other than each is to orbit; tongue large

elongate; skin of back and sides studded with numerous spaced

tubercles, the lower surfaces nearly smooth; no tarsal fold;

tubercles of palm and sole obsolete; digits distinct, those of the

foot half webbed. The wrist of arm, and end of second toe of hind

limb when extended forward, reach end of muzzle.

Color: Upper surfaces blackish, the tubercles brown; below

black, thickly marked with light blue spots.

Measurements in mm.: Snout to vent, 25; width of head, 8; snout

to orbit, 3; snout to axilla, 10; snout to groin, 21; arm, 14; hand, 5;

leg, 23; foot, 13.

Remarks: This small species, approximately one inch long, may
or may not be an adult animal. The type description was taken from
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the largest of the cotypes and Cope comments that there is no

evidence of immaturity. The specimens were taken between 3000

and 5000 ft. on Pico Blanco. This species has not been found again
since the types were collected.

Bufo holdridgei sp. nov.

Figure 3

Type: K.U.M.N.H. No. 30885, collected at an elevation of approxi-

mately 7500 ft. on Volcan Barba, western slope, July 15, 1951, by
Edward H. Taylor.

Diagnosis: A small toad with very short hind legs, the heel reach-

ing to shoulder; fingers with a web remnant (about i webbed);
first finger longer than second; cranial ridges except supratympanic
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Fig. 3. Bujo holdridgei sp. nov. Type. K.U.M.N.H. No. 30885; 7500 ft.

Volcan Barba, western slope, Costa Rica; actual snout-to-vent length, 28 mm.
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indistinct or obsolete; canthus marked, nostril nearer eye than me-

dian point on upper lip; a few conical or papillate tubercles on

back and sides; no vocal sacs, no ostia pharyngea ( openings of the

Eustachian tubes); black above with a discrete cream line from

parotoid to groin and an indication of a median, discontinuous,

lighter line; venter marbled black and flesh-white; venter with

rounded granules; anal opening at ventral level of thighs.

Description of type: A small specimen (28 mm.) perhaps young;

the skin more or less co-ossified with skull bones; head rather flat,

sloping down slightly from occiput with a slight but distinct depres-

sion between the somewhat angular canthi; areas about nostrils

swollen; a vertical median ridge runs down abruptly to the median

notch in upper lip, becoming slightly bifid, projecting slightly be-

yond lower lip; loreal region high, not or scarcely concave, sloping

abruptly to lip; eye large, its length (3.5 mm.) a little greater than

median snout length; a slight indication of a supraocular ridge curv-

ing about orbit with an indication of a parietal branch; a rather

wide bony supraorbital ridge joining posteriorly with the small

parotoid, the limit of ridge and gland indistinguishable where they

join; a distinct postorbital ridge which has a short branch curving

posteriorly at lower eye level; tympanum absent; parotoid on right

side approximately 2 mm. long, and 2.5 mm. wide (2.8 mm. x 2.5

mm. on left side); width of an eyelid, 2.5 mm.; narrowest inter-

orbital width, 3 mm.
Palate high, the choanae small, the greatest length of one in dis-

tance between them three times; openings of palatal glands two,

situated between middle of choanae; no vomerine teeth; tongue

elongate, free for half its length; no vocal slits (sex ?); no ostia

pharyngea.
Arms relatively long; half or nearly half of forearm reaches be-

yond the tip of snout; when limbs are adpressed elbow and knee

fail to touch; toes one-fifth or less webbed; first finger longer than

second but shorter than third; inner metacarpal tubercle present

and a large single palmar tubercle; subarticular tubercles flat, some-

what indistinct as are the supernumerary tubercles on palm; longest

finger reaches beyond vent.

Leg relatively short, the heel reaching the shoulder; toes approxi-

mately one-third webbed; subarticular tubercles and supernumer-

ary tubercles flat, indistinct; inner metatarsal tubercle distinct, outer

smaller, but distinct, somewhat elevated (right leg amputated just

below knee); no inner or outer tarsal folds or rows of tarsal tuber-

cles.
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Skin with papillate pustules scattered on back and sides; between

larger pustules are smaller tubercles, and still finer minute granules

or spines (evident under lens as a minute black peppering over

white dorsolateral line); a rather prominent mental gland; vent

carried to lower level of thigh, somewhat elevated about opening;

skin of venter somewhat granular; arms and legs with rough tu-

bercles.

Color: Generally black or blackish brown above with discrete

dorsolateral white lines from supratympanic crests to groin; a dis-

continuous median line not especially distinct; black of sides extend-

ing to level of venter; venter white; marbled with brownish black;

under side of limbs similarly colored; chin largely white; hands and

feet barred with dark and light.

Measurements in mm.: Snout to vent, 28; width of head, 11.6;

length of head, 10; length of eye, 3.5; length of snout, 3.35; eleva-

tion of head at parotoid, 6; arm, 19.8; leg, 34; tibia, 9; foot and

tarsus, 16.2.

Remarks: It is presumed that this species is related to Bufo fas-

tidiosus since both seemingly lack the ostia pharyngea and the

tympanum throughout life. From fastidiosus it differs in that the

bony process covering the tympanic area is absent, and the dorso-

lateral white stripes are present. Ventral and dorsal coloration is

different. Crests are probably never developed as in fastidiosus.

There is no distinct row of tubercles from tympanic area to groin;

toes are less than half webbed; top of head black, not yellow. The
numerous large warts and tubercles on the sides are absent.

While it is not easy to make a comparison of two specimens dif-

fering so much in size as this and the types of fastidiosus, I have no

doubt as to the distinctness of the form here described.

The species is dedicated to my good friend, Dr. Leslie Holdridge
of the Costa Rican Ministry of Agriculture, my host at Rio Segundo,
who provided transportation for me to the collecting grounds on

Poas and Barba volcanoes and collected- numerous specimens which

he presented to me.

Bufo coccifer Cope

Bufo coccifer Cope, Proc. Acad. Nat. Sci. Philadelphia, 1866, p. 130 ("Arriba,"
Costa Rica, C. N. Riotte, coll., U.S.N. M. No. 6490); Joum. Acad. Nat.
Sci. Philadelphia, ser. 2, vol. 8, 1875, pp. 100-101, pi. 23, fig. 5 (the text

in this description is the same as that for the preceding reference, save that
the

Jocality
is omitted); U. S. Nat. Mus. Bull. No. 32, 1887, p. 11 ("Tuchi-

tan" = Juchitan, Tehuantepec, F. Sumichrast, coll.; city of Guatemala, Van
Patten, coll.); Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata
in the Collection of the British Museum, 2nd Ed., 1882, p. 322 (Costa

20—1919
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Rica); Giinther, Biologia Central!- Americana, Reptilia and Batrachia, Feb.

1901, pp. 250-251 ( Tehuantepec, Mexico; Guatemala City, Guatemala;

vicinity of San Jose, Laguna de Palma, Costa Rica, Underwood, coll.);

Nieden, Das Tierreich, Lief. 46, Anura I, 1923 June, pp. 76, 132 (Mexico to

Costa Rica); Kellogg, U. S. Nat. Mus. Bull. 160, 1932, pp. 35, 41, fig. 6,

a, b; Wettstein, Sitzungsb. Akad. Wiss. Wien, Math.-Naturw. Kl. Abt. 1,

Bd. 143, Heft 1 and 2, 1934, p. 7 (San Jose, Costa Rica); Taylor and Smith,
Proc. U. S. Nat. Mus., vol. 95, 1945, p. 558, pi. 22 (Agua del Obispo,

Guerrero, Mexico); Smith and Taylor, U. S. Nat. Mus. Bull. 194, 1948,

p. 44 ( Cacoprieto, Oaxaca, and other recorded localities ) .

Diagnosis: A medium-sized toad, snout-to-vent measurement

70 mm.; head with a complete set of rather high cranial ridges; a

small parietal branch also present; a subocular ridge present; paro-

toids distinct, small, diagonal, somewhat circular or globular, touch-

ing the supratympanic crest; tympanum distinct; no tarsal fold, but

an indistinct row of tubercles; heel to parotoid gland; first and

second fingers equal; toes about half webbed.

Description of species: (K.U.M.N.H. No. 24747) Canthal crests

begin above nostrils, they join the supraocular ridges at an obtuse

angle; latter crests curve above eye where they branch to form a

thick supratympanic crest; a short slender postocular crest sharply

defined; a short but distinct parietal crest; head wide (28 mm.),

considerably greater than its length (
21 mm.

) ;
snout rather pointed,

the canthal crests separated anteriorly by only a very narrow de-

pression; a slight vertical ridge on the tip of the snout; eyelid, with

a thick edge, its width 5.4 mm., equals width between the supra-

orbital ridges (5.4 mm.); area about nostril swollen, the loreal re-

gion sloping abruptly; length of eye (7 mm.) a little less than

length of snout (
7.5 mm.

) ;
the suborbital ridge begins at posterior

edge of upper jaw, and nearly parallels it to anterior level of eye;

tympanum small, its greatest diameter ( vertical, 3.2 mm.
)

contained

in eye length, 2.18 times; parotoid length, 8 mm., width, 5.8 mm.,

diagonally placed, in contact with tympanum and supratympanic

ridge.

Choanae small; tongue elongate, the sides nearly parallel, free

for more than half of its length; (males with vocal slits). Arms

moderately large, the wrist reaching beyond snout; fingers free; first

finger equal to, or, a little longer than second; none of the sub-

articular tubercles bifid; digits not tipped with horn; two large pal-

mar tubercles.

Leg short, the heel fails to reach to parotoid; foot one fourth

webbed; inner metatarsal tubercles large somewhat pointed an-

teriorly the outer tubercle smaller; distal subarticular tubercles of

third and fourth toes bifid.
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Skin of dorsal surface everywhere tubercular or slightly spinous,

especially on sides of neck and body; all ventral surfaces finely

granular.

Measurements in mm.: Snout to vent, 70; head width, 28; head

length, 21; arm, 37; hand, 9; leg, 69; tibia, 24; tarsus and foot, 34.

Color: Above brownish black with a very indistinct lighter stripe

from parotoid to groin, bordered below by a dark stripe; some dark

dorsal reticulation; ventral surface dirty yellowish-white; distinct

reticulation on posterior face of thighs; a very indistinct narrow

median light line.

Remarks: Males are generally olive above, and all have a green-

ish black spot on the throat over the vocal sacs; many tubercles on

feet lighter than ground color. One or two specimens have some

dark spotting on breast. There is considerable variation in vocal

slits. Some males have them dextral, some sinistral, some have

them present on both sides. Males have the nuptial asperities pres-

ent, chiefly on the first and second fingers; a small row is also present

on the inner edge of the third.

All of the specimens of Bufo coccifer I have found in Costa Rica

were taken at night in the streets of Cartago. They come out usually

after heavy rains. I have not foimd them breeding or calling.

Specimens were taken August 26-27, 1947, and on August 28 and

29, 1951. A total of 28 specimens have been examined.

Bufo coniferus Cope
Figure 4

Bufo coniferus Cope, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 159 (type

locality, Turbo Region, Colombia); Boulenger, Catalogue of the Batrachia

Salientia s. Ecaudata in the Collection of the British Museum, 2nd ed., 1882,

p. 321 (data from Cope); Proc. Zool. Soc. London, 1898, p. 123; Zool.

Record for 1899, Rept., p. 29; Giinther, Biologia Centrali- Americana; Rep-
tiha and Batrachia, Feb. 1901, p. 251, pi. 69, fig. B (La Palma and Carillo,
Costa Rica) (Figure excellent); Nieden, Das Tierreich, Lief. 46, Anura I,

1923, p. 133 (Mexico to Ecuador [the species is not known to occur in

Mexico] ).

Chilophnjne conifera Cope, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 358
(listed only).

Incilius coniferus Cope, ibid., 1863, pp. 49-50 (Hsted only).
Bufo ehlersi Werner, Verb, zool.-bot. Ges. Wien, vol. 49, 1899, p. 481 (fide

Giinther and Nieden) (type locality, El Bergell, iiber Guaduas 1400 m.
Colombia ) .

Diagnosis: A large species reaching at least 95 mm. in length;

head with strongly developed crests; canthal crests terminate behind

nostrils, the area between them being filled with osseus tissue leaving
a plane surface between nostrils; supratympanic crest forming a

thickened overhanging shelf; toes more than half webbed; parotoids
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very small; tympanum large; trunk rather smooth on dorsal surface,

with a dorsolateral row of large conical tubercles, 10 or 12 in num-

ber, extending from parotoid to groin.

Description of species: (From U.M.M.Z. No. 72029 5 "El Gen-

eral," Costa Rica). Head very rough, its width (33 mm.) much

greater than its length (26 mm.); length of eye (7.2 mm.) less than

snout length (8.3 mm.); distance between nostrils (4.2 mm.) much
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Fic. 4. B«/o coniferus Cope. K.U.M.N.H. No. 30303; Moravia, Costa

actual snout-to-vent length, 83 mm.
Rica;

less than distance of nostril to eye (5.9 mm.); tympanum irregular,

as high as wide ( 5 mm.
) ;

canthal crests more or less continuous with

the supraorbital crests strongly curving to nostrils where they ter-

minate at a level platform between the nostrils. At point where

preorbital ridge descends, the crest is thickened; from this point

back the supraorbital crests are parallel or nearly so; angle of supra-

orbital crest and the parietal crest nearly a right angle; the supra-

tympanic crest forms a thickened beaded shelf above the tympanum;
the postorbital crest is short; lower jaw with a beaded crest running
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forward to anterior edge of eye. Upper lip and lower edge of lower

jaw covered with dark horn as are the cranial crests; the horn often

being somewhat beadlike; parotoid very small, its greatest length

about 6 mm.; its width about 3.5 mm.; width of an eyelid 5.3 mm.,
much less than interorbital distance (

13 mm. measured from outer

edge of the supraorbital ridges).

The diameter of a choana (1.5 mm.) is contained in the distance

between choanae (8 mm.), 5.3 times; tongue narrow, wider near

the posterior end, about Vs free; Eustachian tubes present, the open-

ings not larger than choanae; transverse palatine ridges not distinct.

Arm long, more than half of the forearm extending beyond the

tip of the snout; fingers long, slender, not webbed, the tips more or

less covered with a brown horny material; proximal subarticular

tubercles distinct; distal tubercles on outer fingers dim, scarcely

separable from the flat, smooth, pavementlike granules under toes;

palms smooth, with Hat granules; a small inner metacarpal tubercle;

a large subcircular outer palmar tubercle; leg rather long, heel to

beyond tympanum; toes more than half webbed; outer metatarsal

tubercle small (half length of toe), outer scarcely discernible; sub-

articular tubercle moderately distinct, flat; no tarsal fold or con-

tinuous row of tubercles.

The middle part of back relatively smooth, the few tubercles low,

rounding, indistinct; interorbital region quite smooth; side of head
with many fine tubercles, those back of jaw angle rather enlarged;
a row of 10-12 large conical tubercles along side from parotoid to

some distance from groin; upper surface of arms and legs with

conical tubercles; chin, belly and sides with minute spinous tuber-

cles, the spines obsolescent or absent on abdomen, and under

femora; ventral and posterior part of thighs with relatively low
conical tubercles bearing small spines.

Color: Slaty gray on dorsal surface, with some olive-slate mark-

ing or clouding; a diagonal gray stripe running back from parotoid;
arms and legs banded with the olive, separated by gray areas; sur-

face of the cranial ridges black; horny spines arising from the tuber-

cles, deep black-brown; ventral surfaces dirty white with lighter

and darker marbling; tubercles on femora light olive with brown

spines; tips of digits black-brown.

Measurements in mm.: (K.U.M.N.H. No. 72029) Snout to vent,

84; length of snout, 8.3; length of head, 26; width of head, 33; eye,

7.2; tympanum, 5; arm, 66; hand, 27; leg, 112; femur, 38; foot and

tarsus, 53.
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Variation: The vocal sac in the male (K.U.M.N.H. No. 72021)

has a single opening. The throat is not black, and the whole body
is light fawn to brownish olive. The first finger is covered above

and on the sides with nuptial asperities while the second finger is

partly covered nearly to tip. A low vertical ridge is present on the

tip of the nose.

Remarks: This large species occurs on the Pacific as well as the

Atlantic side of Costa Rica, and its range extends well into Colombia

and Ecuador. Reports of this species farther to the north in Mexico

are very probably based on specimens of another species.

In 1951 I collected this species at Bataan and Moravia, Costa Rica.

In life the general appearance of the two males taken at Bataan

differed somewhat from the three males taken at Moravia; how-

ever the differences probably may be attributed to age differences,

the Bataan specimens being smaller. All of the males lack the

strong markings of the type. However two females, a large and a

small specimen, do agree better with the typical markings. The

larger, (K.U.M.N.H. No. 30303) measuring 83 mm. from snout to

vent, was (in life) a brilliant leaf green on head, dorsum and sides

of body, while on the ventral surfaces the color was dirty white with

distinct mottling over underside of limbs, thighs and belly as far

forward as a line between arm insertions. The underside of feet

and tarsi are similarly marked. On the dorsal surfaces there is a

black bar that passes across the head between the base of the pa-

rietal ridges, and beginning at the posterior terminations of these

ridges, a deep black line diverges on to the shoulders. These lines

widen, and soon terminate on the middle of the back. A pair of

spots, rather narrowly separated mesially, run diagonally and ter-

minate on the side. A pair of somewhat longitudinal spots are

present somewhat in advance of the vent. The intervening surfaces

between these spots are occupied by marks somewhat blackish

brown but less strongly defined, the anterior being more or less

connected mesially and likewise connects with a dark lateral irregu-

lar line. A pair of somewhat irregular spots are present on each side

of the rump, also connecting with the lateral band. The limbs are

strongly barred, the bars extending on to hand and foot. The back

of the thigh is marbled with greenish, yellowish and black, and a

second black band is present low on the side separated from the

lateral dark mark by a yellowish green stripe following the line of

enlarged conical scales.

In the young female (K.U.M.N.H. No. 30304, 43 mm.), the darker

spots are well defined, and the intervening spots or blotches are
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represented only by a slight clouding of darker color. In preserva-

tive the green disappeared in a few days and was replaced by

grayish coloration.

The males all have single vocal slits; three are dextral, two sinis-

tral. In none of the specimens can the supraocular crests be said

to be straight. Adequate series from the type locality may show

still further differences from the Costa Rican species here considered

as coniferus.

Biifo hictkenii Boulenger

Bufo luetkenii Boulenger, Ann. Mag. Nat. Hist., ser. 6, vol. 8, 1891, pp. 455-
456 (type locality, Cartago, Costa Rica; A. S. Oersted, coll.); Giinther,

Biologia Centrali-Americana, Reptilia and Batrachia, May 1901, p. 253;

Nieden, Das Tierreich, Lief. 46, Anura I, 1923, p. 184.

Diagnosis: A large toad, with a series of prominent crests or

ridges on head; tympanum large, half as large as eye; parotoid

smaller than an upper eyelid; first finger longer than second, all

fingers with single subarticular tubercles.

Description of species: (
From type, after Boulenger )

. Crown of

head deeply concave, with prominent crests, a canthal, a preorbital, a

supraorbital, a postorbital and an orbitotympanic ( supratympanic ) ;

parietal ridges short, oblique, directed inwards; snout rounded, not

prominent; interorbital space at least as broad as the upper eyelid.

Tympanum very distinct, two thirds or three fifths of eye diameter;

first finger considerably longer than second; toes half webbed with

single subarticular tubercles; two small metatarsal tubercles; no

tarsal fold. The tarso-metatarsal articulation reaches tympanum or

eye. Dorsal surface with small irregular warts; parotoids very small,

oval, oblique, not much larger than tympanum.
Color: Brown above, with or without yellowish spots; dirty white

below, without any spots. Male with a subgular vocal sac, and

copulatory (nuptial) asperities on the three inner fingers.

Measurements in mm.: Snout-to-vent length, 82.

Giinther, loc. cit., has added some information concerning the

type: snout short, rather compressed, with sharp, nearly straight

canthus; upper parts with few very small tubercles, a lateral series

of somewhat larger ones from parotoid towards groin; lower parts

finely granular, a series of small spines in place of a tarsal fold; a

light vertebral band.

Distance from snout to vent, 78 mm. 5 ;
vent to metatarsal joint,

65 mm.; vent to end of fourth toe, 87 mm. It is presumed that this

is the specimen listed as measuring 82 mm. by Boulenger.
The species was described by Boulenger from three specimens.
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one of which is in the British Museum. The species is rare in col-

lections. In my collecting in and near Cartago, I have not found it.

Bufo 7nelanochloris Cope
Figure 5

Bufo valliceps var. Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8,

1875, p. 100 (eastern Costa Rica).

Bufo melanochloris Cope, Proc. Amer. Philos. Soc, vol. 17, 1877, p. 85 (type

locality, eastern Costa Rica, W. W. Gabb, coll. ) ; Boulenger, Catalogue of the

Batrachia Salientia s. Ecaudata in the Collection of the British Museum, 2nd

ed., 1882, p. 320; Giinther, Biologia CentraH-Aniericana, ReptiHa and

Batrachia, pp. 252-253; Nieden, Das Tierreich, Lief. 46, Anura I, 1923,

p. 134 (Costa Rica).

Diagnosis: A medium-sized toad with a crested head; diameter

of tympanum about half of eye length; first finger longer than sec-

ond; finger and toes long, nearly free of web; rather small parotoid

glands and a lateral dermal fold present; greenish above with deep
black spots; throat and thora.x black.
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Fig. 5. Bufo melanochloris Cope. K.U.M.N.H. No. 30275;
1 mi. WPacuare, on Pacuare River, Costa Rica; actual snout-

to-vent length, 42 mm.
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Description of species: (From type, U.S.N.M. No. 30592). Head

with a full set of crests; canthal crests relatively low forming a

slight angle with supraorbital; supraorbital crests curving slightly

inward so they are a little closer together midway in interorbital

region; parietal crest well developed; supratympanic crest very

strong, shelflike; parotoid moderate to small, diagonally placed;

loreal region somewhat concave, sloping abruptly to lip; a ridge

along upper edge of bone in upper jaw below eye; area about nos-

trils swollen, with a slight groove between them; a flat or slightly

curved broad vertical ridge on snout; tympanum somewhat circular,

a little higher than wide, its diameter 2.6 mm., a little less than half

length of eye; length of eye approximately equal to length of snout.

Choanae large, the width of one (1.6 mm.) in distance between

them (3.6 mm.), a little more than twice; tongue long, slender, free

for more than half its length; (vocal slits present in males).

Arm covered with rough tubercles, long, the wrist reaching tip

of snout or a little beyond; first finger larger than other fingers

hand with smooth tubercles, some minute, others variable in size

lateral ridges on second finger; a small inner metacarpal tubercle

larger outer tubercle; distal subarticular tubercles on fingers bifid

fingers without webs.

Foot and heel broad, the tubercles under feet rounded, high, not

spinose, tips of toes slightly inflated, rounded, suggesting terminal

discs; first two toes, a little less than two thirds webbed; outer toes

about one third webbed; inner metatarsal tubercle moderately large,

with a rather sharp free edge; outer tubercle conical; distinct, high,

subarticular tubercles; legs covered with spinose tubercles; a row

of similar tubercles replace inner tarsal fold; lateral ridges on toes;

heel reaches eye; the heels, when the legs are folded at right angles

to body, overlap 3 millimeters; back with scattered low tubercles;

dorsolateral row of tubercles indistinct; venter, throat and breast

with granular surfaces, the granules not flattened.

Color: Back gray-olive with at least 5 pairs of irregular black

spots, some more or less connected longitudinally with a dusky gray

marking; a dim lighter median line; spots beginning on eyelids are

more or less connected by an intercalated pair of small dusky spots;

somewhat broken blackish spots present on lips; thigh and tibia

with indistinct darker bars; chin and breast dark, with lighter flecks;

belly brownish or brownish white; brownish under femora.
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Measurements in mm. of Bufo melanochloris Cope

Museum Number . . . . <
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Bufo gabbi nov. nom
Figure 6

Bufo auritus Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8, 1876

(1875) pp. 99-100, pi. 23, fig 4 (east coast region [=: Talamanca], Costa

Rica, Wm. Gabb, coll.), (nee Bufo auritus Raddi, 1821); Boulenger, Cata-

logue of the Batrachia Salientia s. Ecaudata in the Collection of the British

Museum, 2nd ed., 1882, p. 321; Brocchi, Mission Scientifique au Mexique
et dans I'Amerique Centrale; fitude des Batraciens de TAmerique Centrale,

livr. 2, 1882, pp. 75-76 (data from Cope); Giinther, Biologia Centrah-

Americana; ReptiHa and Batrachia, May 1901, p. 256; Cope, U. S. Nat. Mus.

Bull. 32, 1887, p. 11; Nieden, Das Tierreich, Lief, 46, Anura I, 1923, p. 134.

This small species still remains very rare. No data are published

save those taken from the type specimens. The description here is

drawn from one of the syntypes.

Diagnosis: A diminutive toad (31 mm. from snout to vent) with

distinct crests, but lacking a preorbital crest; parotoid small sur-

mounted by dermal spines; digits, especially fingers, elongate; heel

reaches to nose; anterior half of tympanum visible; the Eustachian

tubes with very small, triangular openings; toes a little more than

half webbed; auricular region a somewhat projecting shelf.

Description of species: (From a syntype, U.S.N.M. No. 30676).

Head generally triangular, casquelike, the top flat, the snout a little

more elevated than the interorbital area, the canthal edges having
the greatest elevation, bearing short beaded ridges, and a depression
or groove between them; nostrils slightly swollen on side much be-

low the canthus; a slight terminal dermal projection and a small

vertical ridge from lip; loreal region with a depression running
back from the dermal tip and terminating above the maxillary at

anterior level of the preorbital ridge; the junction of the preorbital,

canthal and supraorbital ridges swollen or thickened and the pre-

orbital with a somewhat diagonal position; supraorbital crests some-

what angular around eyelid but actually they appear to be continu-

ous with the parietals, which turn abruptly mediad toward their

ends at back of occiput but do not touch; the combined crests

parallel for most of their length; a vertical postocular and a supra-

tympanic crest present; skin of the interorbital area co-ossified

with the skull; the somewhat circular area above supratympanic crest

almost completely enclosed by the ridges; when seen from above,

the auricular shelf projecting forms "ears"; the length of the head

equals its width at the auricular shelf
(

10 mm.
) ;

the eye large, its

length (
4.2 mm.

) greater than length of snout; entire length of the

orbit measured from ridges, 4.7 mm.; the measurement of the inter-

orbital region 5 mm.; a ridge borders upper edge of upper jaw.
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Choanae large, laterally placed; no vomerine teeth; tongue flat,

thin, straplike; small triangular openings to the Eustachian tubes;

tympanum not distinct save on its anterior edge. The processes of

the second and third vertebrae are elongate causing the neck to be

wider than the head.

Arm with a strong preaxial web, the wrist reaching beyond tip

of snout; fingers especially long, unwebbed; the two outer longest;

first finger shorter than second; numerous tubercles cover arm, and

a row on the under surface tends to form a dermal fold; subarticular

tubercles very indistinct; elongate inner metacarpal tubercle; a

large palmar tubercle.

Leg long, heel reaches beyond snout tip. Foot about three fourths

webbed on inner toes, two thirds webbed on outer toes; subarticular

Fig. 6. Bufo gabbi Taylor (new
name). Redrawn from Cope, {Bufo
ciuritus). J o u r n. Acad. Nat. Sci.,

Phila., 2nd ser., vol. 8, 1875, plate 23,

fig. 4; actual size, head and body,
31 mm.

tubercles scarcely discernible; heel broad, the inner metatarsal

tubercle sharp, elevated; outer tubercle small, conical; seemingly
there is an indistinct tarsal fold; toes pointed.

Skin of back somewhat tubercular, sides with spiny tubercles;

under thighs and below on venter finely granular; a transverse row
of four tubercles on the skin of neck; sides of neck at its widest part
bordered by sharp spines; a skin fold from occiput curves around
to the ends of the vertebral processes. Eyelid tubercular, the spines
but little elevated; the parotoid gland very small with some spines.

Color: The color has faded so that it cannot be determined now.
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The original color data states: "Color brown, a quadrate patch on

vertex from orbits to occiput, an oblique band from the latter out-

wards on each side; and a spot on each lateral sacral region black;

belly marbled with black, throat and limbs below dusky."

Measurements in mm.: (of a syntype, U.S.N.M. No. 30676).
Snout to vent, 31; width of head, 10; length of head, 10; length of

snout, 4; length of eye, 4.2; arm, 26 (23)*; hand, 10; leg, 43 (38);

tibia, 13; foot and tarsus, 21.4 (21).

Remarks: It would appear that the name Bufo auritus used by
Raddi * *

for a Brazilian species of amphibia has been overlooked by

Boulenger, Nieden and others. Since the name is preoccupied, a

new name is necessary, and I propose the name of gabbi in honor of

Wm.Gabb, its discoverer.

I am not aware that specimens other than the two cotypes are

known. It has not been retaken since the discovery more than 75

years ago. One may presume that the species is confined to the

Talamanca range. The type locality, so far as I know, has not been

revisited by an herpetological collector since its discovery.

FAMILY BRACHYCEPHALIDAE

Representatives of two subfamilies of this family are present in

Costa Rica: The Dendrobatinae with two genera of small toadlike

forms, and the Brachycephalinae with one genus of somewhat larger

frogs.

Key to the Subfamilies of Brachycephalidae

Dermal scutes on dorsal surface of the digital discs Dendrobatinae
No dermal scutes on dorsal surface of the digital discs ... Brachycephalinae

Key to the Costa Rican genera of Brachycephalidae

1. A pair of dermal scutes on the upper surface of the somewhat
dilated terminal digital pads; an omosternum present, either of

cartilage or bone; toes without distinct webs (present in

Hyloxahis which is not known as yet in Costa Rica ) 2

No dermal scutes on the upper surface of digital tips; no omo-
sternum present; toes webbed the foot somewhat palamate . . Atelopus

2. Maxillary teeth present (except P. truncatus, fide Dunn). Phyllobates
No maxillary teeth present Dendrobates

" The original measurement of arm and leg are somewhat less than my estimated
measurements. The arm is folded and cannot be straightened without damage to the
specimen. This perhaps was true also when measured by Cope.

«» Raddi, Giuseppe, Continuazione della Discrizione der Rettili Brasilini. Mem. Nat
Fis. Soc. Ital. Sci. Modena, vol. 19, 1821, p. 71.
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Subfamily Brachycephalinae

Only a single Costa Rican genus of this subfamily is known.

Genus Atelopus Dumeril and Bibron

Type of genus: Atelopus flavescens Dumeril and Bibron.

The frogs of this group are often brightly colored; the dorsal

color being black, olive, yellow and red. They are usually slow

moving and at least certain of them often move by walking rather

than by hopping.
The confusion mentioned by previous writers as existing in the

genus Atelopus still exists. Dunn (
1931

)
has reported on certain

forms occurring in Panama. He lists five forms all belonging to

Atelopus varius, and later he (Dunn, 1933) describes another sub-

specific form from El Valle de Anton in the northwestern corner of

Panama. Of the six forms recognized in Panama it would appear
that Atelopus cntciger might better be treated as a distinct species

from varius.

The frogs of this group, as they occur in Costa Rica, have been

difficult to treat, since the collections are inadequate from single

localities and adequate series from adjoining countries likewise were

not available. The arrangement here given must be regarded as

tentative and at the same time, incomplete.

I am recognizing Atelopus varius varius in Costa Rica, and I

here propose names for two other subspecies, Atelopus varius

loomisi and Atelopus varius amhulatorius. Another form Atelopus

senex, I describe as a new species.

Aside from these four forms, I have seen certain Costa Rican

specimens in the collection at Harvard College. With further study

it may well be possible to recognize other subspecific forms in ma-

terial now in collections.

Two specimens examined in the Harvard, M.C.Z. collection (Nos.

16021, 16022 from the northwest slope of Mt. Carpinteria, Costa

Rica, C. W. Dodge coll.) differ markedly from the forms here con-

sidered. The color characters of these are as follows :

Body above uniform dark brown on top and sides with a series

of cream or yellow spots (in preservative) arranged symmetrically
on the dorsum. On head a medial longitudinal mark followed by
a pair of short transverse marks; on sides of shoulders a pair of

elongate marks; near sacral region two diagonal marks followed by
a somewhat rounded median mark; on rump two or three small

spots, one on thigh, two on tibia; belly cream, the under side of
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hands and feet similar to venter but somewhat more orange; a

cream line on lip; a mark across arm insertion to elbow, and irregu-

lar black marks on venter. The absence of red colors may be due

to fading.

No. 16023 Harvard, M.C.Z. A small form from Tres Rios, Cartago

Province, C. R., has black paired spots on back; a chevronlike mark
on snout and white marks over the temporal region.

No. 7943 Harvard, M.C.Z. Navarro, C. R., has finely divided black

and olive-cream markings. The toes are not fully webbed (webs

deeply excised). Venter strongly reticulated with brownish black;

chin finely reticulated with dusky.

Adequate collecting in Costa Rica may determine whether these

individuals are members of separate populations or whether they
are variants of a single population.

Boulenger, in his Catalogue of the Batrachia Salientia . . .,

distinguishes two Costa Rican varieties (1882, p. 153). He suggests
that the second variety, "grayish above dotted with black, the light

markings black-edged" are probably males, yet he lists both males

and females in his variety 2.

While it is possible that there is considerable sexual difference,

it seems wholly unlikely that Atelopus variiis amhulatorius (R.C.T.
No. 760, figured )

could possibly be the male of either of the two fe-

males depicted herein: Atelopus senex
(

R.C.T. No. 765) or Atelopus
varius loomisi (K.U.M.N.H. No. 24746).

Key to Costa Rican Forms of Atelopus

1. A strongly developed supratemporal ridge or boss; uniform gray-

olive above, dirty whitish on ventral surfaces without mark-

ings, ( 38 mm. ) senex

Temporal ridge less strongly developed; body bi- or tricolored

dorsally in black, red or yellow 2

2. Venter orange-red and black, black and yellow above, no red on

dorsum, larger, ( 44 mm. ) varius loomisi

Not orange-red on venter, red may be present in dorsal coloration, 3

3. Dorsum black with red and yellow markings; venter yellow or

cream with or without dark spots; larger, ( 40 mm. ) . varius varius

Dorsum greenish yellow with narrow black markings; venter yel-

low, chin cream with or without dark marks; smaller, (33
mm. ) varius amhulatorius

Atelopus varius varius
(

Lichtenstein and von Martens)

Atelopus varius Stannius, In Handbuch der Zootomie, von Siebold und Stannius,
2 auflage, 2 buch; Zootomie der Amphibien, Ed. 2, 1856, p. 16. {nomen
nudum); Peters, Monatsb. Akad. Wiss. Berlin, Feb. 16, 1863, p. 82. (refers
the genus Phrijnidium to Atelopus Dumeril and Bibron); Keferstein, Nachtr.
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k. Ges. Wiss. Gottingen, 1867, pp. 350-351 (Costa Rica, von Seebach coll.);

Keferstein, Arch, fiir xXatiirg., Jahr. 34, vol. 1, 1868, p. 292, pi. 8, figs. 33,
34 (length of body 40 mm.; leg 53 mm.; Costa Rica.); Cope, Jour. Acad.
Nat. Sci. Philadelphia, ser. 2, vol. 8, 1875, p. 102. (part.) ("Very
abundant on the Pico Blanco range, and in the lower country. The mark-

ings are vermillion on a black, or in the case of mountain specimens, a

green ground. In some of the latter the red markings are few, and in

others altogether wanting, leaving a uniform pea-green"); Giinther, Biologia
Centrali-Americana; Reptilia and Batrachia, Feb. 1900, pp. 208-209, pi. 62,

figs. A, B, C (part.); Brocchi, Mission Scientifique au Mexique et dans

I'Amerique Centrale; Etude des Batraciens de I'Amerique Centrale, livr. 2,

1882, p. 96, pi. XI.

Hylaemorphus Pluto, Fitzinger, in Schmidt, Denks, K.K. Akad. Wiss. Math.-
Natur. CI. Bd. 14, 1857 (1858), p. 255 (Costa Rica, Dr. Scherzer, coll.).

Phnjnidium varium Lichtenstein and von Martens, Nomenclator Reptilium et

Amphibiorum Musei Zoologici Berolinensis . . . 1856, pp. 40, 41, Ber-
lin (Veragua, Panama); Cope, Jour. Acad. Nat. Sci. Philaclelphia, ser. 2,

vol. 6, 1867, p. 196.

Phninidium varium adspcrsum Lichtenstein and von Martens, Nomenclator

Reptilium et Amphibiorum . . . 1856, p. 41.

Phnjniscus varitis Giinther, Catalogue of the Batrachia Salientia in the collection

of the British Museum, 1858 (Feb. 12, 1859) p. 45; Boulenger, Catalogue
of the Batrachia Salientia s. Ecaudata in the British Mus., ed. 2, 1882, p. 152.

Atdopus variiis varius Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5, Aug.
18, 1931, pp. 393-397 (upper Costa Rica; Panama); Wettstein, Sitzungsb.
Akad. Wiss. Wien, Math.-Naturw. Kl. abt. 1, Bd. 143, Heft 1 und 2, 1934,

p. 7 (La Carpintera).

It is probable that some of the above synonomy is not wholly re-

ferable to Atelopus varius varius.

The original description in the "Nomenclator Reptilium et Am-

phibiorum Musei Zoologici Berolinensis" is extremely brief: Phr.

varium nob. Rostro longiusculo. Supra nigrum, fiavomacuJatum

lahiis apicibusque digitorum favis; subtus flavum. For one of the

subspecies, which Dunn chose as the synonym of the typical form

(adspersiim), the description given is as follows: minus, rostro

pauIo breviori, maculis dorsi clavatis, ellipticis, parvis, frequentibus,

modo fiavis modo rubris; pedibus favomaculatis; abdomine modo

unicolore flavo, modo macuUs parvis raris rotundis nigris insignito.

Long. Corp. [If inches?].

While the types were from Veragoa [= Veragua, Panama] Kefer-

stein (1867) reported the species in Costa Rica. Dunn* has re-

ported the typical form in San Jose and "upper Costa Rica."

Giinther (Biologia Centrali-Americana, Reptilia and Batrachia,

1900, pp. 208-209) has placed Schmidt's Hijlaemorphus dumeriUi

and Atelopus varius maculatus Peters as a synonym of what he calls

Atelopus varius. Under the latter name he has reported specimens
from Guatemala; Costa Rica (Bebedero, Escazu, Izaru [= Irazii?],

San Marcos, Tivas elev. 1000 m., Santa Clara 400 m.; Panama

(Veraguas, Chiriqui).

"Dunn (1931, p. 394), gives a reference ( Stannius 1856, Handb. Zool. 2, p. 16),
that I am unable to find.
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It is perhaps significant that he does not place in synonymy

Phrijniscus cruciger [Lichtenstein and von Martens] which seem-

ingly should be regarded as a species distinct from variiis.

Diagnosis: A medium-sized subspecies reaching a length of ap-

proximately 40 mm.; skin smooth, snout elongate. Black above

with small markings of red, pink, green or yellow; venter yellow

or yellow with some black spotting.

Description of subspecies: (From Keferstein 1867 and 1868).

Head short flattened, the eyes scarcely protruding; body slender,

narrow; dorsum and head entirely smooth; a small web between

the two inner fingers; all toes bound together with large webs,

that on the inner toe reaches to the tip; on the fourth and longest

toe webs reach only halfway except that a narrow fringe reaches

the tip in all cases. A very small web between the two inner

fingers. Sole of foot broad, smooth; no tubercles even on meta-

tarsus except a tiny, scarcely noticeable tubercle on the outer meta-

tarsus. A skinfold on the inner side of metatarsus. The entire

dorsal surface is brownish black with reddish flecks; venter uniform

bright golden yellow. Low on sides of head and on sides of the

body golden yellow like venter. Sometimes the darker ground

color, sometimes the dorsal flecks of red or yellow predominate.
Snout to vent, 40; leg, 50. Costa Rica.

Remarks: I collected no specimens of this form and any material

I have seen that may belong to the subspecies has been faded.

Giinther's Biologia Centrali- Americana, pi. 62, fig. A, ( 1900
) ,

seem-

ingly is a good illustration of this form.

Atelopiis varius loomisi
*

subsp. nov.

Figure 7

Type: K.U.M.N.H. No. 24746, Isla Bonita (American Cinchona

plantation), approximately 5000 ft. elevation, eastern slope Volcan

Poas, Costa Rica, Richard C. Taylor and Edward H. Taylor colls.

Paratypcs: K.U.M.N.H. Nos. 24742-24745: R.C.T. Nos. 835-836;

2458: 2459 all topotypes, same collectors.

Diagnosis: Black and yellow above, with orange-red color below;

snout narrow, with nearly vertical sides; no teeth of any kind in the

mouth; tongue rather narrow, elongate; tympanum absent; nostril

about halfway between eye and tip of snout; fingers nearly free;

toes nearly fully webbed.

" The subspecies is named for Mr. Richard B. Loomis who has assisted me greatly in

criticising the manuscript and in reading proof.
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Description of type: Head narrower than body its width (12

mm.) very sHghtly greater than length (11.5 mm.); canthus rostraHs

distinct but shghtly rounding, the edges raised above the level of

the snout; snout extending beyond mouth, in profile sloping sharply
back and down to lip; nostril distinctly lateral, below canthus, the

area surrounding nostrils much swollen leaving a depressed area in

loreal region between eye and nostril; eyes prominent, the upper
lid forming a shelf above eye, its edge bearing a somewhat thickened

fold; above tympanic region a heavy thickened crest, terminating

Fig. 7. Atelopus varius loomisi subsp. nov. K.U.M.
N.H. 24744; Isia Bonita, Volcan Poas; Actual snout-to-vent

length, 44 mm.

posteriorly in a somewhat elevated, rounded knob; width of an eye-
lid about equal to interorbital distance or a little greater; length of

eye (3.5 mm.) greater than its distance from nostril (3.1 mm.), but

less than snout length ( 4.7 mm.
) ; tympanic area slightly depressed.

Vomerine and maxillary teeth absent; choanae lateral, concealed

by maxillary shelf when examined from below; tongue narrow, elon-

gate flaring somewhat posteriorly, unnotched; behind free for nearly
half its length.

Skin smooth above and below save for some wrinkling in the
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median thigh region and below vent, which opens near upper level

of thigh; the very short anal flap somewhat crenulated; beginning

on side of head in tympanic region series of small pearl-tipped

pustules continue some distance on the sides. Ventral surface

broken by longitudinal and transverse wrinkles or grooves.

Arm slender, the three outer fingers practically lacking web;
however the first finger is short, scarcely more than its tip extending

beyond the thickened web; second finger shorter than fourth the

webbing scarcely indicated; tip of digits rounded, without discs

or pads; subarticular tubercles very indistinct; an indistinct tubercle

at base of first finger and an outer palmar tubercle of large area,

scarcely elevated; some supernumerary tubercles indicated on palm.

Leg short, when adpressed the tibiotarsal joint fails to reach

eye; foot with inner and outer metatarsal tubercles weak; subarticu-

lar and a few supernumerary tubercles faintly indicated; web in-

cludes first ^ toe and most of second; on third the web does not

reach tip on inner side; three joints of the fourth toe free but with

a fringe indicated to near tip; slight suggestion of an inner tarsal

ridge or tubercle near first toe.

Measurements in mm.: Snout to vent, 44; width of head, 12;

length of head, 11.5; arm and hand, 32; leg, 57; tibia, 19; tarsus and

foot, 30.5.

Color: Coal-black on lemon-yellow; an enclosed yellow area on

top of snout; a black line follows the canthus, passes above and

below eye, and continues down across tympanic area and onto arm;
black mark between orbits continues back, then divides, widening
on sides behind arms. A large bean-shaped mark on back placed

transversely; a large black groin spot connecting across rump with

one from opposite side; arms and legs with black bands, tips of

digits yellow; upper lip yellow, edge of lower lip black; chin, venter

and under surface of limbs orange-red; a few rounded black spots

on venter.

Remarks: A series of ten female specimens are at hand. These

agree remarkably well save for the details of the design on the

dorsum. The measurements of the series is uniform, varying from

41-44 mm. snout-to-vent length. All contain large ovarian eggs with-

out pigment.
It is not impossible that the Costa Rican specimen figured as

Atelopus varius Stannius by Brocchi (
Miss. Sci. au Mexique . . .

part 3, sec. 2, livr. 2, 1882, p. 96, plate 11, figs. 1, la-Id) belongs
with this subspecies.
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Atelopus varius ambulatorius subsp. nov.

Figure 8

Tijpe: R.C.T. No. 766, Isla Bonita (American Cinchona Planta-

tion) southeastern slope Volcan Poas, elevation approximately 6000

ft. Richard C. Taylor, coll. 1947.

Diagnosis: A rather small form, related to, but differing from

Atelopus varius varius in having a ground color dorsally greenish

yellow, ventrally cream-white on chin and throat, but becoming
dull yellow on venter and concealed part of limbs, and lacking any
trace of the red or orange-red coloration. On back a more or less

Fig. 8. Atelopus varius ambulatorius subsp. nov.

Type R.C.T. 766; Isla Bonita, Volcan Poas: Actual

snout-to-vent length, 33 mm. adult male.

symmetrical pattern of black with a black diagonal line on side from

groin to eye; few very small dots of black on venter; no tympanum,
the supratympanic ridge not elevated; fingers nearly free, toes fully

webbed; no teeth.

Description of type: (From R.C.T. No. 766, Isla Bonita, C. R.).

Probably a small species, the known snout-to-vent measurement,
33 mm.; head width (9.2 mm.) approximately equal to head length

(
9.4 mm.

)
canthus distinct, the loreal region strongly concave, the

upper part of lores vertical, the lower sloping obliquely to lip; no

visible tympanum; a low supratemporal ridge slightly evident; eye

projecting; the eyelid bearing a thickened ridge near its outer edge
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forming a strong projection, beyond the canthus or temporal ridge

line; length of eye (3.5 mm.) approximately as long as snout (3.6

mm.); width of an eyelid (2.9 mm.) slightly less than interorbital

interval
(

3.2 mm.
) (

one eye is lost from some earlier accident, and

the lid tightly closed over the cavity); area about nostrils swollen

somewhat, the width of snout at nostrils greater than width immedi-

ately behind them; a distinct broad depression on the snout; in pro-

file snout pointed, then sloping back and down to lip, extending

forward beyond lip a little more than 1 mm.
Choanae small, lateral, widely separated; palatal glands open into

two pits between hind level of choanae; a pair of white ( glandular? )

areas between and largely behind hind level of choanae; mem-
branes of upper roof of mouth posteriorly cut into contiguous vari-

form tracts; ostia pharyngea minute, less than a fourth size of the

small choanae; tongue small, slender, wider behind than in front,

free for half its length; vocal slits long, rather posterior in position.

Arms long, the major part of forearm extending beyond the tip

of snout; first finger short, thick, broader than other digits, much
shorter than second; a web between the two inner fingers reaches

to the small subterminal pad or disc; between second and third

fingers less than a third webbed; between outer fingers only a small

vestige of web evident; the webs much thickened, seemingly form-

ing a part of the palm; pads or discs under finger tips not wider than

digits; latter have no lateral ridges or terminal grooves; inner meta-

carpal tubercle large; low palmar tubercle equally as large but

rounding; first finger with a large nuptial swelling with minute

asperities covering entire upper surface of the digit; subarticular

tubercles distinct, rather flat.

Leg short the heel reaching to back edge of eye; heels barely
touch when legs are folded; toes fully webbed with some emargi-

nation, the web fringe reaching tip of even the fourth toe; the

webs all thickened forming part of sole; inner metatarsal tubercle

large, flat, indistinct; outer smaller, rounded, perhaps more elevated;

subarticular tubercles small, indistinct.

Skin above nearly smooth, but under a strong lens a few minute

pearly spinules are visible in the temporal region and in front of

arm where there is also a slight tuberculation; skin of venter longi-

tudinally and transversely wrinkled or grooved, breaking the sur-

face into a pavement of small angular areas suggesting granules;
under surface of thigh more or less distinctly granular; vent high,

protruding, surrounded by narrow, closely-juxtaposed, fingerlike
crenulation.
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Color: In life greenish yellow above with series of black narrow

lines forming a somewhat symmetrical pattern; sides dull yellowish

with a black diagonal streak from eye to groin where it terminates

by forming a sharp angle and turns diagonally forward; chin cream-

white; venter and light areas of limbs dull yellow, with a few scat-

tered tiny black dots on throat, some on sides and a few on venter;

a pair of median black marks on ventral surface of thighs; underside

of foot with toes black and a transverse dark mark across front of

sole; three outer fingers black below; dark marks across arm and

leg (see figure). A dark canthal line passing around tip of snout.

A black mark from behind eye onto foreleg.

Measurements in mm.: Snout to vent, 33; width of head, 9.2;

length of head 9.4; length of eye, 3.5; length of snout, 3.6; arm, 22;

hand, 8.5; leg, 43; tibia, 14.5; foot and tarsus, 20.

Remarks: This subspecies was discovered at night perched on a

large leaf of a plant growing in the forest near a small stream. In

the same general region, but at a considerably lower elevation, I

took another, presumably much larger form, Ateloptis varius loomisi,

and at a still higher elevation, across the divide a few miles west-

ward is the type locality of Atelopus senex. Because of the lack of

female specimens and the absence of striking structural characters,

I feel it wiser to regard this as a subspecies rather than as a distinct

species.

Atelopus senex sp. nov.

Figure 9

Type: R.C.T. No. 766; near pass between Volcan Poas and

Volcan Barba, western slope Volcan Poas, Pacific drainage, elev.

app. 6800 ft.

Diagnosis: A medium-small species of the genus, lacking all spots

or specific markings; snout narrowed, the tip with a rounded point

distinctly projecting beyond lip; a depression on snout between

canthi; suprascapulae form prominent ridges on shoulders; thick-

ened web at base of fingers; toes nearly fully webbed; a distinct

bony temporal ridge from eye, and a distinct postorbital ridge

branching from it; heel reaches only to postorbital ridge; numerous

conical tubercles in groin, scattered on sides of body and neck, and

on the front face of upper arm.

Description of type: Body slender its length 38 mm., the skin

rather tightly drawn around body leaving the sacrum definitely out-

lined and the vertebral ridge in evidence. Head rather angular,

the canthus well defined, the canthal edges somewhat elevated with
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a depression between them extending from frontal region to near

tip; the loreal region nearly vertical, but with a concave depression

in front of eye, and a depression and groove below the somewhat

swollen nostril, the depression tending to continue around tip of

snout; a strong medial notch in upper lip; nostril a little closer to

tip of snout than to eye, but nearly equidistant from eye and from

the median notch in upper lip; no trace of tympanum; length of eye

(3.3 mm.) slightly longer than distance between eye and nostril,

much shorter than length of snout
(

4.5 mm.
) ; temporal ridge marks

Fig. 9. Ateloptis senex sp. nov. Type. R.C.T. No.

766; near the divide between Volcan Poas and Volean

Barba; snout-to-vent length, 38 mm.

widest part of head (10 mm.) the width less than head length

(12.1); width of eyelid (3 mm.) less than interorbital interval

(4 mm.).
Choanae vertically oval, lateral; no vomerine teeth; palatal glands

open in a deep pit midway between choanae; maxillary teeth ab-

sent; tongue very small, narrow, free for half its length; ostia

pharyngea minute, one eighth or one tenth size of choanae. Mem-
branes of roof of mouth back of orbits with strong verniculate

grooves; two small white glandular (?) areas between and slightly

posterior to choanae.

Arms slender, long, more than half of forearm extending beyond

tip of snout; digits of hand with small terminal pads, or discs, not
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or scarcely wider than digits; subarticular tubercles large, flat, ill

defined; webbing greatest between first two fingers (from disc to

subarticular tubercle of second); scarcely more than a vestige be-

tween the outer three fingers, in all cases the web is thickened,

seemingly forming a part of the palm; inner metacarpal tubercle

large, poorly defined; palmar tubercle large, better defined; (right

hand deformed, one digit entirely missing); conical tubercles on

front face of upper arm, and on neck preceding arm insertion.

Leg short, the heel barely reaching the supratemporal ridge;

when legs are folded the heels fail to touch by a distance of three

mm.; toes fully webbed, with small subterminal discs, the tips not

wider than the digits; subarticular tubercles ill defined; a flat ill-

defined inner metatarsal tubercle; a smaller more distinct outer;

subarticular tubercles weak.

Skin rather smooth with scattered small tubercles on sides of

body, stronger in groin and on neck; venter not typically granular

but skin wrinkled longitudinally and to a lesser extent transversely;

a few granules on the chin, none or only very indefinite granules on

under side of thigh; vent opening near upper level of thigh.

Color: In life, olive above, head dull greenish yellow; lips lighter,

more yellowish; groin, chin and venter dull yellow. In preservation

color dull brownish gray above, lighter on elbow and heel, and on

the supratemporal ridges and in the frontal area; the skull is semi-

transparent and the brain can be discerned as two yellowish spots.

Measurements in mm.: Snout to vent, 38; width of head, 10;

length of head, 12.1; depth of head, 6; length of eye, 3.3; width of

sacrum, 12; arm, 26; hand, 11; leg, 45; tibia, 14; foot and tarsus, 24.

Remarks: The specimen, collected by Richard Taylor, was found

walking slowly near a small rivulet late in the afternoon. The

prominence of the suprascapulae, the slightly overhanging supra-

temporal ridges, the widened sacrum with the slight depression of

the dorsum give the animal a strange appearance. The figure given
shows most of these characters rather faithfully.

The habit of walking rather than hopping has been observed in

certain other species of the genus.

Subfamily Dendrobatinae

Two genera, Phyllobates and Dendrobates belonging to the

Dendrobatinae occur in Costa Rica, and it is not improbable that

a representative of HyloxaJus will eventually be discovered in the

country.
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Genus Dendrobates Wagler

Dendrobates Wagler, Natiirliches System der Amphibien, 1830, p. 202. Type
of genus : Dendrobates tictorius ( Schneider ) .

These small Costa Rican frogs of the genus Dendrobates may be

distinguished from the species of Phyllobates in Costa Rica by the

absence of teeth in the maxillary and in life by the very striking

coloration involving black and brilliant greens, reds and blues.

Key to Costa Rican species of Dendrobates

Small toadlike species, 20-22 mm. snout-vent length; body vivid red,

limbs blue in life; all black in preservation or rarely speckled with

black on a somewhat lighter ground color. Eastern lowlands of

Costa Rica typographus

Larger, 29 mm., dorsal as well as ventral parts of body and limbs

golden green and black in life; in preservative the green is replaced

by blackish gray or silver auratus

The coloration of these small forms makes them very conspicuous
where they occur. They are especially active, and in places where
I found them, they were very adept in escaping capture. The
vivid colors disappear in a few hours when they are placed in a

preserving fluid and there is left small evidence of the former

brilliant coloration.

Dendrobates typographus Keferstein

Dendrobates typographus Keferstein, Nachtr. konig. Gesell. Wiss. und der

Georg-Augusts Univ., Gottingen, 1867, p. 360 (type locality, Costa Rica,
von Seebach coll.); Arch fiir Naturg., 34 Jahr, vol. 1, 1868, p. 298, pi. 9,

fig. 7 (same data as preceding article); Cope, Journ. Acad. Nat. Sci. Phila-

delphia, ser. 2, vol. 8, 1875, p. 102 (places D. ignitus in synonymy of this

species); U. S. Nat. NIus. Bull. 32, 1887, p. 19, Nicaragua, Moser and Brans-
ford colls.; E Costa Rica, Gabb coll.).

Dendrobates ignitus Cope, Proc. Acad. Nat. Sci. Philadelphia, 1874, pp. 68, 69

(type locality Nicaragua; F. Bransford coll.).

Dendrobates pumilio Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5, Aug.
18, 1931, p. 393, 394 (places typographus as a synonym).

Dendrobates pumilio Wettstein, Sitzungb. Akad. Wiss. Wien math.-natur.

Classe, Abt. I, Bd. 143, Heft 1-2, 1934, pp. 6-7 (Hamburg Fami on the
Rio Reventazon, Koller coll., and Carillo on Rio Sucio, circa 200 m. elev.,
Koller coll. ).

Diagnosis: Body small (20-22 mm.) squat, toadlike; limbs short,

the toes and fingers free; terminal finger discs growing progressively

larger from first to fourth; toe discs of first and fifth toes smallest;

first and second fingers nearly equal measured on inner edge, or

when juxtaposed, second a little longer; no teeth present in mouth;
toes with two separate pads on top of the digital discs; body red

(
in life

) , arm and legs blue; in formalin preservation, black all over

with (in some specimens) a silvery surface with black dots.
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Description of species: (From K.U.M.N.H. No. 24892, Los Dia-

mantes, C. R.
)

• Head length (
7.6 mm.

)
a little less than head width

(6.9 mm.); eye large, its length (2.16 mm.) equal to snout length;

nostril nearly terminal, the distance of nostril to median notch in lip,

less than its distance from eye; no distinct canthus rostralis; loreal

region vertical; snout broad, truncate, but slightly rounded seen

from above; snout extending slightly beyond mouth and sloping

back to lip when seen in lateral profile; eyelid width (2 mm.) two

thirds of interorbital distance (
3 mm.

) ; tympanum visible but some-

what indistinct on its upper border, 1.5 mm. in vertical diameter.

Choanae seen from below partially (or almost wholly) concealed

by maxillary shelf; no vomerine teeth; maxillary shelf grooved below;

no teeth present on jaws; tongue elongate, narrow, three times as

long as wide, free for half its length.

Arm moderately long, slender; fingers without trace of web; the

tips widened into distinct discs, progressively larger from first to

fourth, with a maximum width of .75 mm.; first finger nearly or

equally as long as second, but when juxtaposed the second extends

farther; tibiotarsal articulation (heel) reaches eye when leg is

drawn forward; discs of first and second toes smaller than those

on other toes; edges of toes with a minute ridge, but without web;

subarticular tubercles of both hands and feet flat, inconspicuous; a

small metacarpal tubercle at lower base of first finger; a large,

rounded, median, slightly-elevated palmar tubercle; inner and outer

metatarsal tubercles distinct, subequal; a small, short, distinct, inner

tarsal ridge or tubercle
(
somewhat variable in length )

.

Skin generally smooth but close scrutiny of the dorsal surfaces

under a lens discloses very fine pustules; venter smooth except a fold

or long ridge on each side of abdomen (
similar to folds in Eleuthro-

dactylus marking ventral discoidal discs); a broad thick anal flap;

under surface of thigh with an indistinct granular surface.

Color: In preservation nearly uniform grayish; in life the greater

part of the body bright red or orange-red, the limbs blue.

Measurements in mm.: (K.U.M.N.H. No. 24892). Snout to vent,

22; width of head, 6.9; length of head, 7.6; arm and hand, 15;

leg and foot, 30; tibia, 10; tarsus and foot, 13.

Variation: This small but conspicuous species of amphibian was

found to be common in the lowland region about Los Diamantes,

(near Giiapiles) Costa Rica. Some 47 specimens are present in the

collections from Los Diamantes. One specimen was captured at

Bataan.
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The lateral abdominal folds are sharply distinct in the described

specimen but in some it is less distinct. Males are equally as large

as females, but the throat and breast in these have the skin loose and

granular, marking externally a vocal sac; vocal slits large, rather

posterior; in females a fold in the membrane of mouth is present

in the usual position of the slits.

Dunn, (
loc. cit. )

has suggested that the name pumilio Schmidt is

applicable to this species. It is a form described by Schmidt
(
Akad.

Wiss. math.-natur. Classe. Wien, vol. 15, 1857 (1858), p. 250, pi. 11,

fig. 13) and its type locality is given as follows:

"Das Vaterland unserer drei Species ist das Grenzagebiet zwischen

New Granada und Costa Rica, der weg zwischen Bocca del Toro

und dem Volcan Chiriqui . . . der immergriinen Regionen
zwischen 5000 und 7000 ft."

The figure, pi. 2, fig. 13, shows a species that could scarcely be

regarded as belonging to the species here described as typograplius.

Until a comparison of the types of pumilio and typograplius by a

competent observer proves them to be identical, I propose to use the

Keferstein name. Cope believed his D. ignitus to be identical with

D. typograplius.

Denclrohates auratus Girard

Phtjllubates auratus Girard, Proc. Acad. Nat. Sci. Philadelphia, Dec. 1854
(1855), p. 226 (type locaUty Taboga Island in the Bay ot Panama, C. B.

Adams, coll.); U.S.N. Astronomical Expedition to Chili, vol. 2, p. 209, pi. 34,
figs. 12-15 (side and ventral view natural size; underside of hand and foot
somewhat enlarged.); Eaton, Copeia, 1941, No. 2, July 8, pp. 93-95; Dunn,
Copeia, 1941, No. 2, July 8, pp. 88-93.

Dendrobates tinctorius var. auratus Steindachner, Verhandl. k.k. zool.-bot. Ges.
Wien, 1864, p. 261, pi. 13, figs. 1, la-Id (In separate, pp. 22-24); Cope,
Journ. Acad. Nat. Sci. Philadelphia, 2nd ser., vol. 8, 1875, p. 102. ("Numer-
ous and exclusively from the low country not extending far inland." )

Dendrobates tinctorius ( part. ) Boulenger, Catalogue of the Batrachia Salientia
s. Ecaudata in the Collecion of the British Museum, 1882, pp. 142-143.

Hylaplesia auratus Cope, Proc. Acad. Nat. Sci. Philadelphia, 1863, p. 49 (points
out certain "imperfections" in Girard's description. ) .

? Hylaplesia tinctoria latimaculata Giinther, Catalogue of the Batrachia Salientia

in the British Museum, 1858 (1859), p. 125 (Isthmus of Darien).
? Dendrobates trivittatus var. maculata Peters, Monats. Kbnig. Akad. Wiss.

Berlin, 1873, p. 617. (Chiriqui, M. Wagner coll.) "Der erste Finger ist, wie
bie den typischen Examplareu (sic) etwas liinger als der zweite. Oben
und unter mit mehr oder weniger zahlreichen goldgelben Flecken gezeich-
net."

? Dendrobates amoenus Werner, Verb, zool.-bot. Ges. Wien, vol. 51, May, 1901,

pp. 627, 628, (type locality, Costa Rica), (Generic review).
Dendrobates auratus Dunn, Occ. Papers, Boston Soc. Nat. Hist., vol. 5, Aug.

18, 1931, p. 393; ibid, Oct. 10, 1931, p. 412 (three records mentioned for

Barro Colorado Island).

Eight specimens of this species were taken by me at Bataan,

eastern lowland Costa Rica between July 20-24, 1951,
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The type description given by Girard is from a specimen cap-

tured on Taboga Island, Bay of Panama. It has been discolored

by preservatives.

Diagnosis: Small frogs snout-to-vent 39 mm.; brilliantly colored

above and below in green and black or golden yellow and black;

lacking any webbing; distinct tympanum close to eye, the eye as

long as snout; a ventral "disc" present; fingers with widened termi-

nal discs; no maxillary or vomerine teeth; ostia pharyngea as large

as choanae.

Description of species: (
Details from Girard's type description ) .

Body and head elongated depressed; head subtriangular, sub-

truncated anteriorly sloping inward, its length a little less than one

third of the snout-vent length; nostrils small, lateral, near the tip,

not visible from above; sides of head declivous; eyes large sub-

elliptical, their horizontal diameter equal to distance of eye from tip

of snout, twice as wide as distance between outer margins of eye-

hds; tympanum well developed, oblong, close to orbit; mouth angle

extends to posterior rim of orbit; tongue narrow, elongate, poste-

riorly obtuse, free for half or two thirds of its length; choanae very

large, subcircular, widely separated on roof of mouth, which is con-

cave and perfectly smooth, there being no maxillary or vomerine

teeth; openings of the Eustachian tubes small, not conspicuous;

arms slender, the fingers reaching beyond groin; fingers free, slen-

der, dilated at tip, the discs above divided by a groove or furrow;

a large metacarpal tubercle, smaller tubercles present under first

phalanx and also under second of the two external fingers; palm

smooth; first finger longer than second, the fourth shortest and most

slender of all. Legs stoutish, one fourth longer than body and head

together, the tibia being better developed than femur; toes free,

slender, depressed dilated at tips and grooved above on discs; sole

smooth, the phalanges with subarticular tubercles; internal meta-

tarsal tubercle elongated the outer rounded; both moderately de-

veloped; inferior surface of thigh granular, the skin otherwise per-

fectly smooth, but exhibiting minute pores under a lens, both above

and below.

Color: Above metallic golden; beneath a uniform bluish predomi-
nates.

Measurements in mm.: (taken from K.U.M.N.H. No. 30292),

Snout to vent, 39; width of head, 10.2; length of head, 10; length of

arm, 25; leg, 52.5; tibia, 13; foot and tarsus, 22.5.

Remarks: The details of the figure given differ somewhat from
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the detailed description; as, for instance, the outer metatarsal tuber-

cle is elongated, the inner rounded instead of the opposite as stated

in the description.

Cope (P.A.N.S. Phil. 1863, p. 49), who seemingly had Girard's

specimens before him gives the following additional data. Muzzle

rounded; first finger shorter than second as in tinctoria; no occipital

ridges, the neural spines only slightly thickened, discs on toes one

fourth of extent of tympanum; discs of fingers one half of same;

ground color black or brown; crown and muzzle surrounded by a

golden band; two postscapular transverse annuli on each side, in

contact on the median line. A yellow annulus on each inguinal

region, smaller rings on humerus and tibia. "On pale specimens
these markings are represented by refulgent bands which are readily

destroyed or passed over; hence the imperfections in Girard's de-

scription."

Certain other characteristics of this species evident in the Bataan

specimens are: skin shining smooth above and on sides, as well as

on chin and anterior part of venter; tympanum distinct, its upper
and posterior edges indistinctly outlined; a thickened ridge or indis-

tinct fold runs diagonally from eye to arm insertion; posterior part
of venter with some granules; part of ventral, and much of poste-

rior surface of thigh granular; anal flap distinct, its posterior edge

partly covering four large pustular tubercles which may be par-

tially confluent; tibiotarsal articulation reaches eye; limbs folded

at right angles, the heels overlap when legs are folded usually less

than one millimeter; a skinfold from axilla along sides of abdomen
meet in front of thigh, forming a ventral "disc"; fingers and toes

much widened at tips, with adhesive pads below; first finger actu-

ally longer than second but when juxtaposed the second extends

farther forward; second and fourth fingers reach forward an equal

distance; greatest width of third finger disc 2.05 mm.; of first finger,

1.3 mm.; palmar tubercle large, distinct, rounded; a small indistinct

tubercle at base of first finger; basal subarticular tubercles well de-

fined, rounded; outer tubercles on third and fourth fingers smaller,

less distinct.

Largest distal discs on toes
(

2.8 mm.
) smaller than largest finger

discs; inner and outer metatarsal tubercles distinct, with a sugges-

tion of a median tarsal tubercle sometimes evident; a trace of a lat-

eral ridge on inside edge of fingers and toes; a small tarsal ridge be-

gins behind inner tarsal tubercle and terminates in a short more
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elevated ridge midway of tarsus. In preservative lower eyelid white,

with a black upper border.

Tongue, narrow, elongate, rounded behind, unnotched, free for

half its length; male with two lateral vocal slits near jaw; openings
of Eustachian tubes lateral equally as large as choanae, which like-

wise are lateral in position.

Specimens in my collection (E.H.T.-H.M.S.) from Panama differ

from the Costa Rican forms in no essential structural detail. The

specimens, however, now show no trace of their former color or

markings.

The figure in Steindachner {he. cit.) shows markings similar to

the description given by Cope.
All specimens I have encountered were roving about on the forest

floor at some distance from streams or rivulets, but in a region

where tiny rain pools were to be found. The presence of adhesive

digital discs permit them to climb trees, but none was found in such

a place.

Theodore Eaton, Copeia, 1941, pp. 93-95, gives an excellent ac-

count of the curious behavior of the males in bringing tadpoles on

their backs to a small water-filled cavity in a tree. He tells of re-

moving all tadpoles from the water hole only to find that on a later

visit others had been carried to the place. These, too, were re-

moved by him, and still others were brought by the males later.

At Bataan the specimens I observed, when disturbed, often took

refuge in the numerous aerial roots of a certain palm tree where the

roots entered the earth, and could not be induced to leave this shel-

ter; nor could they be seized since the spines on the roots and their

thickness prevented a hand from reaching the refugees.

The secretions from the skin of this species are highly poisonous
to other frogs if they are carried together with them in a collecting

bag. I did not note any effect from handling them myself.

Dumeril and Bibron, Herp. Gen. vol. 8, pp. 653, 654, give Hyla
aurata Maximillian zu Wied. as a questioned synonym of Den-

drohates tinctorius Wagler. If this synonymy is correct, then the

name aurata Girard is untenable, a matter that cannot be decided at

this time.

The specimens from Bataan have the terminal digital discs as

wide as the tympanum, and may differ in this point from Girard's

type. Other differences might be evident if the types were com-

pared with my specimens.
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Genus Phyllobates Dumeril and Bibron

Type of the genus: Phyllobates hicolor Bibron.

The original description of this genus appeared in the Herpe-

tologie Generale, vol. 8, p. 637, and the single species Phyllobotes

hicolor Bibron is included.

Boulenger accepted the genus Phyllobates, but has included a

number of forms now regarded as belonging in the Leptodactylidae.

Boulenger had no direct knowledge of the genus (see Catalogue

Batrachia Ecaudata, p. 194) and it would seem that at first the

essential characters of the genus were not sensed by Cope, who
described in it several species belonging to a different family.

Later Cope did separate certain of these and for them erected

the genera Syrrhophus Cope, Hypodictyon Cope and Malachylodes

Cope.
Werner ( 1901

)
revised these small frogs, placing them, as certain

authors have done, in the genus Dendrobates. He described D.

amoenus which is definitely a Dendrobates.

Barbour and Noble
(

1920
)

undertook the study of the genus

Phyllobates but overlooked or failed to discern that the species

described by Schmidt ( 1S58
) lu^iibris, and talamancae a species

described by Cope ( 1875
)

from Costa Rica, both under the generic
name of Dendrobates, were actually members of the genus Phyllo-
bates.

Dunn and Barbour (1921) described as new, Phyllobates beatri-

ciae from near Zent, Costa Rica, and redescribed Dendrobates tala-

mancae Cope (from Old Harbour, Costa Rica) recognizing it as a

Phyllobates. They recognize Dendrobates lugubris Schmidt (5000
to 7000 ft. between Bocas del Toro and Volcan Chiriqui, Panama)
and Dendrobates truncatus Cope (Panama) as belonging to the

genus Phyllobates.

Later Dunn
(

1924
)

with more materials at hand recognizes

Phyllobates talamancae (Cope), and Phyllobates latinastis (Cope);
but the species Phyllobates beatriciae described in the previous

paper is placed in the synonymy of Phyllobates liigiibris (Schmidt),
and he states that the previous redescription of talamancae was

based on a male and female belonging to different species, only
one of which was talamancae. Localities given for latinastis in

Costa Rica are Santa Cecilia, for talamancae, Santa Cecilia and

Suretka; and for lugubris, Talamanca valley and Zent.

In 1931 he describes as new a small species Pliyllobates flotator

the type locality being Barro Colorado Island. One (paratype?)
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specimen is listed from Suretka, Costa Rica. The suggestion is

made that Dendrohates tinctoriiis mttatus Cope from Buenos Aires

belongs in PhijUobates higuhris. In 1933 he announced the inter-

gradation of Phyllobates fiotator and PhyUobates niibicola; and

flotator is reduced to subspecific status, as Phyllobates nubicola fio-

tator Dunn. In 1940 he refers PhyUobates lugubris to the genus

Dendrobates.

Four species of the genus are represented in the fauna of Costa

Rica.

Key to Costa Rican species of Phyllobates

1. Third finger of male swollen; a lateral streak starting from the

middle of the black lateral band in groin and reaching eye; male

with white throat; snout-to- vent 17 mm nubicola jiotator

Third finger of male not swollen; not so marked 2

2. Venter black in both sexes with or without some lighter reticula-

tion; black above; cream or yellowish line from tip of snout,

across eyelid to rump or groin; venter and limbs with some light

markings or reticulations; a white stripe from below eye to arm

insertion. ( 23 mm. ) lugubris

Venter yellow or whitish; chin of males may be black 3

3. Black or dark brown above, the venter, (save on chin and breast

of males which are blackish), whitish or yellowish cream; a

yellowish or cream dorsolateral line; a lateral dark stripe present.

(23 mm.) talamancae

Brown above with a black streak from eye to eye around snout; a

white streak in front of thigh on a broad black lateral stripe;

upper lip white; legs pale with dark bars of brown on both

leg and foot. ( 20 mm. ) pratti

Phyllobates lugubris (Schmidt)

Figure 10

Dendrobates lugubris Schmidt, Sitzungsb. k. Akad. Wiss. math.-natur. CI. Wien,
1857, pp. 12-13 (type locality not indicated); and Denkschr. k. Akad.
Wiss. math.-natur. Wien, Bd. 14, pt. 2, 1857 (1858) p. 2, fig. 14 (type
locality, road between "Boca del Toro und dem Vulcan Chiriqui . . .

zwischen 5000 und 7000 (ft.)", V. Warszewicz coll.); Boulenger, Catalogue
of the Batrachia Salientia s. Ecaudata in the collection of the British Mu-
seum, 1882, p. 145.

Htjlaplesia lugubris Brocchi, Mission Scientifique au Mexique et dans TAmerique
Centrale; Etudes des Batraciens de I'Amerique Centrale, livr. 2, 1882, p. 88

( no specimens ) .

Hijlaplesia tinctoria (part.) Giinther, Catalogue of the Batrachia Salientia in

the Collection of the British Museum, 1858 (Feb. 12, 1859), p. 125 (Var.

A.); Biologia Centrali- Americana; Reptiha and Batrachia, Feb., 1900, p. 207.

PhyUobates beatriciae Barbour and Dunn, Proc. Biol. Soc. Washington, vol.

34, Aug. 17, 1921, p. 159 {part.) (Victoria farm near Zent, not far from
Puerto Limon, Costa Rica, Dunn coll.); Occ. Papers Mus. Zool. Univ. Michi-

gan No. 151, July 1, 1924, p. 5 (places the species in the synonymy of

lugubris ) .

Phyllobates talamancae ( part. ) Barbour and Dunn, Biol. Soc. Washington, vol.

34, Aug. 17, 1921, p. 159, 160.
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Phyllobates lugubris ( part. ) Dunn, Occ. Papers Mus. Zool. Univ. Michigan No.

121, July 1, 1924, p. 5, 7, 10 (confused with Phyllobates ilotator [jide

Dunn], data given on tadpole); Occ. Papers Boston Soc. Nat. Hist., vol. 5,

Aug. 18, 1931, pp. 390-392.

D[endrobates] lugubris Dunn, Proc. Acad. Nat. Sci. Philadelphia, vol. 92, 1940,

p. 110 (apparently considers lugubris Schmidt a species of the genus
Dendrobates ) .

Diagnosis: This small species (23 mm.) is characterized by an

almost entirely black coloration above and below; dorsolateral light

stripes from rump pass across eyelid to snout tip; no lateral stripe;

venter and limbs with elongate irregular light markings; a white

stripe from arm insertion to below eye; digital discs have a pair of

small thickened pads on their dorsal surface; (in life the black of

belly may have a greenish color, and the throat and legs may have a

yellowish or pinkish wash
)

.

Description of species: (from K.U.M.N.H. No. 24908, Morehouse

Finca, $ ). Head width (7.5 mm.) less than head length (8.7

mm.); eye large, its length (3 mm.) slightly shorter than snout

(3.3 mm.); tip of snout rounded, truncate; distance from nostril to

eye slightly greater than distance to middle notch of upper lip;

distance between nostrils equals eye length; upper eyelid width in

interorbital width 1.2 times; lower part of tympanum distinct, its

diameter twice the eye length; choanae small, concealed under shelf

of maxilla when seen from below; no vomerine teeth; maxillary
teeth present; tongue two and one-half times as long as wide, free

for nearly half its length; (
male with vocal slits

)
.

Skin of back with minute pustules or granules visible under lens;

sides, venter, chin, limbs (generally), smooth; (area below anal

opening may be slightly areolate or granular).
Arm slender, elongate, the digits with small terminal pads, sub-

equal in size, the first slightly smaller, the third slightly larger than

others; subarticular tubercles moderately distinct, not elevated; a

large rounded median palmar tubercle; a small inner tubercle at

base of first finger; first finger metacarpals not bound together with

the other metacarpals; first finger a little longer than second; no

trace of web.

Leg rather long, the tibiotarsal articulation to middle of eye; no

trace of a web between digits; subarticular tubercles indistinct; a

larger inner and smaller outer metatarsal tubercle; a small indis-

tinct tarsal tubercle or ridge (sometimes tending to reach to the

inner metatarsal tubercle; heels touch when limbs are folded at right

angles to body; pads on toes larger than those on fingers, those of

three middle toes largest.

21—1919
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Fig. 10. PhtjUobates lugubris (Schmidt), from K.U.M.N.H. No.

24908; Morehouse Finca, 5 mi. southwest Turrialba; actual snout-to-

vent length, 22.5 mm.
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Measurements in mm.: Snout to vent, 22.5; width of head, 7.5;

length of head, 8.7; head to arm insertion, 8.8; arm and hand, 17;

leg, 31; tibia, 10.8; foot and tarsus, 14.4.

Color.: General color black with yellowish stripe extending from

the rump, across eyelid and around tip of snout; a narrow white

line beginning under middle of eye runs back and onto dorsal sur-

face of arm; chin and throat intense black; abdomen and sides

and under side of limbs black, with white or silvery vermiform mark-

ings or spots; anterior and ventral face of femur, tibia and tarsus

with similar white marks; a light mark across dorsal surface of thigh

at base; toes and fingers of a lighter shade than body; posterior

surface of thighs black with minute white punctations.

Remarks: The species was taken on the banks of the Rio Reventa-

zon on the I. A. I. A. farm near Turrialba, Costa Rica (4 spec); on

the Morehouse Finca, 4 mi. S Turrialba, along a small rivulet
(

1

spec); and at Los Diamantes, 1 mi. S Guapiles, Costa Rica, along
th banks of a small river (3 spec). The preserved material shows

complete similarity in characters although in life one of the Tur-

rialba specimens was somewhat greenish on the venter. All were

black above with stripes present on the back. One specimen,
taken at Turrialba (a male, R.C.T. No. 227) displayed a yellowish

area on the throat, covering the vocal sac, while the belly itself was

yellow-green. The cream line on the lip and the dorsolateral lines

were the same color as those in the female specimen. A wash of

pink was present on the dorsal surface of the thigh. This pink
color disappears quickly in alcohol. The vocal sac has two lateral,

longtitudinal, external folds. The internal vocal slits are ample.

PlujUohates pratti Roulenger

Phyllobates pratti Boulenger, Ann. Mag. Nat. Hist., ser. 7, vol. 3, Apr. 1899,
pi. 11, fig. 3 (type locality, Santa Innes, N. of Medellin,, Colombia, A. E.

Pratt, coll.); Barbour and Noble, (part.). Bull. Mus. Comp. Zool. Harvard
Col., vol. 63, no. 8, Jan. 1920, pp. 398, 399, 400, 401 (states that Boulenger
considers P. pratti a synonym of latinasus. ) .

Phyllobates latinasus Dunn, ( part. ) , Occ. Papers Mus. Zool. Univ. Michigan,
No. 151, July 1924, pp. 5, 6, 7, 9, 10 (Santa Cecelia, Costa Rica, and
Panama localities); Occ. Papers Boston Soc. Nat. Hist., vol. 5, Aug. 18,

1931, pp. 389, 391 ("What I called talamancae in 1921 was based on one
specimen of talamancae and one of latinasus, and I properly segregated
latinasus in 1924, I included the present flotator under talamancae." After

listing specimens of latinasus from localities in Panama and Costa Rica,
Dunn states: "The specimens seen are all the same species, and different

from any other seen but close to kingsburyi. Whether they are Cope's
species is perhaps questionable. Latinasus was described as 30 mm. long,
which agrees with kingsburyi, but not with what I am calling latinasus, of

which I have seen none over 21 mm. Otherwise the description agrees
better with what I am calling latinasus than with what I am calling kings-
buryi." ) ,
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Diagnosis: A diminutive Phyllobates without webbing on fingers

or toes; discs well-developed smaller than the tympanum; heel

reaches to eye; skin smooth, finely shagreened on back.

Description of species: "Snout rounded, moderately prominent,
not quite so long as the diameter of the orbit; loreal region vertical;

nostril a little nearer to the tip of the snout than the eye; interorbital

space broader than the upper eyelid; tympanum rather indistinct,

hardly half the diameter of the eye. Fingers moderate, first ex-

tending slightly beyond second; toes moderate, free; disks well

developed; smaller than the tympanum; two small metatarsal

tubercles, inner oval, outer rounded; a small oblique tubercle or

ridge in the middle of the inner side of the tarsus. The tibiotarsal

articulation reaches the eye. Skin smooth, finely shagreened on the

back. Brown above; a black streak from eye to eye round the snout;

upper lip white; broad black lateral stripe and a white streak in

front of the insertion of the thigh; limbs pale, with a dark brown
streak on the thigh and some dark brown bars on the leg and foot;

lower parts white. From snout to vent 20 mm.
Remarks: Dunn has referred this form to Phyllobates latinasus**

Cope from the Truando region, Colombia. Unfortunately the type
of Cope's species is lost, but in Cope's opinion the form was differ-

ent enough to warrant a new generic designation.

Description of species, Phyllobates latinasiis ( Cope )
: ( From type

description.) Head elongate; front plane transversely, gently

arched longitudinally, a little wider than from orbit to end of

muzzle. The latter is prominent, broad, and concavely truncate;

external nares lateral. Loreal regions plane. Internal nares widely

separated. Tympanum round, equal one-fourth extent of orbit,

whose diameter equals length of muzzle from orbit. A slight web
between outer fingers, of which the second is shorter than the inner

or first; one large carpal tubercle on metacarpus of thumb. A der-

mal fold on the tarsus. Two metatarsal tubercles. The carpus
reaches the end of the muzzle, and the heel the anterior border of

the orbit. Length of head and body 3"
(

three centimeters
)

.

"Above brown; a black band across end of muzzle and loreal

region, through eye to groin; pale-bordered above on the muzzle,

and interrupted by an oblique white line from the femur. Femur

"•
Phyllobates latinastts Cope, Proc. Acad. Nat. Sci. Philadelphia, 1863, pp. 48-49 (type

locality, Truando region, New Granada).
Colostethus latinasus Cope, Proc. Acad. Nat. Sci. Philadelphia, 1866, p. 130 (type of

new genus Colostethus); Journ. Acad. Nat. Sci. Philadelphia, vol. 6, pt. 2, Sept. 1867, p.
197 (new family Colostethidae).

IPht/llobotes] latinasus Barbour and Noble, Bull. Mus. Conip. Zool. Harvard Col., vol. 63,
no. 8, Jan. 1920, pp. 398, 399, (part.).
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dark posteriorly, tibia cross-banded; (color of limbs not well pre-

served). Beneath pale, immaculate." The type is from "Truando

region, NewGranada."

Remarks: Cope, Proc. Acad. Nat. Sci. Philadelphia, 1866, p. 130,

created the genus Colostethus for the species PhyUohates latinasus.

It was characterized by the absence of a manubrium; membranous

xiphisternum; digits free with dilations; external metatarsals bound;
no vomerine teeth; prefrontals widely separated by the largely

produced bony superior ethmoid plate. Maxillary teeth present; dis-

tal phalanges with terminal transverse limb.

Still later, (Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2,

vol. 6, 1867, p. 197) he established the family Colostethidae for this

same species, adding another pertinent character: no metatarsal

tubercles. Barbour and Noble (Bull. Mus. Comp. Zool. Harvard

College, vol. 63, no. 8, Jan. 1920) place Colostethus as a synonym of

Phyllobates stating "There remains another genus which should be

referred to the synonymy of Phyllobates. Colostethus, known only
from the type specimen of C. latinasus, was described by Cope as

lacking the omosternum. The type specimen cannot be found in

either the U. S. National Museum or the Academy of Natural Sci-

ences of Philadelphia. Specimens very similar to C. latinasus but

possessing an omosternum have been found in Ecuador and Colom-

bia. . . . Boulenger has recently advised the senior author

by letter that he considers his Phyllobates pratti referable to C.

latinasus. Boulenger evidently considers that Cope overlooked the

omosternum, a very probable oversight, in view of the smallness of

the type of specimen."

Since the type of Cope's species cannot be found there is no

absolute certainty that the species occurring in Costa Rica should

have this name.

Phyllobates talamancae (Cope)

Dendrohates talamancae Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol.

8, 1875, p. 102, pi. 23, fig. 6 (type locahty Old Harbor on the eastern coast
of Costa Rica, Gabb, Coll. ) . ( The village of Old Harbor, said to have been
20 miles south of Port Limon, is not now in existence. )

Hylaplesia talamancae Brocchi, Mission Scientifique au Mexique et dans

I'Amerique Centrale; Etudes des Batraciens de TAmerique Centrale, livr. 2,

1882, pp. 88-89 (data from Cope); Boulenger, Catalogue of the Batrachia
Salientia s. Ecaudata in the collection of the British Museum, 1882, p. 145;
Giinther, Biologia Centrali-Americana; Reptilia and Batrachia, Feb., 1900,
p. 208.

Phyllobates talamancae (part.) Dunn, Proc. Biol. Soc. Washington, 1921, pp.
159-160 (mixed talamancae and latisasus, fide Dunn); Occ. Papers Mus.
Zool. Univ. Michigan, No. 151, July 1, 1924, pp. 2, 4, 5, 6, 7, 9, 10, 11

(confuses talamancae and iiotator, fide Dunn).
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Fhijllohates talamancae Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5, Apr.
18, 1931, pp. 389, 390 (reported from Suretka and Santa Cecilia, Costa

Rica; Gatiin, Panama); ibid., Oct. 10, 1931, pp. 412, 419.

Diagnosis: This small inconspicuous species may be characterized

as follows: Small frogs, maximum size about 23 mm., lacking

vomerine teeth, but with maxillary and premaxillary teeth present;

tips of digits dilated, with paired, thickened pads on their dorsal

surface. First finger distinctly longer than second; blackish brown

above with a yellowish (in life) stripe from groin to eye; a lateral

dark stripe bordered below by a light stripe that reaches along edge
of lip to tip of snout.

Description of species: (K.U.M.N.H. No. 24904). Head length

(8.1 mm.) greater than width (7.6 mm.); loreal region nearly ver-

tical; eye large, its length (2.8 mm.) equals length of snout; area

about lateral nostril slightly swollen making the terminal width of

snout slightly greater than part immediately following nostrils;

interorbital width equals eye length, one and four fifths width of

an eyelid; lower half of tympanum more or less visible, its diameter

in eye length 1.75 times; choanae hidden by maxillary shelf when

palate is seen from below; maxillary and premaxillary teeth present;

vomerine teeth absent; tongue elongate, narrow, widened some-

what posteriorly, free for half its length.

Arm moderately long; metacarpal of first finger not bound to-

gether with other metacarpals; the first finger distinctly longer than

second; discs at tips rather large, that of first finger nearly as large

as those of other fingers; subarticular tubercles prominent, large;

a large rounded median palmar tubercle; a small, somewhat elon-

gate outer tubercle; leg moderately long, tibiotarsal articulation

reaches to eye; an elongate elevated inner metatarsal tubercle, and

a smaller elevated outer; a small inner tarsal tubercle or ridge some-

what in advance of the middle of the tarsus; toe discs larger than

finger discs, that on fourth toe largest; no supernumerary tuber-

cles; skin of back and sides, limbs and venter generally smooth; area

about anal opening somewhat pustular.

Color: Dark blackish brown above with dorsolateral yellow lines

from groin to around eyelid; below this a broad black stripe reach-

ing snout tip; this bordered below by a narrow whitish or yellow
line that borders all of upper lip; below this line on sides some
indistinct darker marbling; belly and chin uniform flesh white;

arms lightly pigmented, leg with the front of femur light, and a

small line from groin joining it to form a hook-shaped mark; lighter

and darker indefinite marking on tibia, tarsus, and foot. Under-

side of foot a little darker than underside of hand.
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Measurements in mm.: Snout to vent, 23; length of head, 8.1;

width of head, 7.6; length of eye, 3.2; length of snout, 3.4; arm, 15;

hand, 4.5; leg, 32; tibia, 10.2; foot and tarsus, 13.4.

Remarks: The males of this species are of nearly the same size as

females (18-20 mm.), and there is more black color below the lat-

eral light line. The throat and chin are blackish and there are two

longitudinally folded areas on chin, marking the vocal sac. The

vocal slits in mouth are elongate, and the sac itself is at least par-

tially divided, seemingly extending on to the breast and back as far

on sides as arm insertion. One male displays much clouding on the

venter. Certain of the specimens have lateral abdominal folds sug-

gestive of a ventral abdominal "disc."

The following notes were made on certain specimens in life.

No. 24902 2 • "Chin yellowish white; venter whitish flesh; thighs

with a salmon wash; blackish on back, with gray to bronzy stripes;

lips yellowish white; groin and an area on back of thighs pinkish;

arms and legs somewhat olive above, with some darker spots."

A male, R.C.T. No. 364. "Coal black on chin, throat and breast;

salmon wash on underside of thighs; a few minute whitish dots in

anal region."

Twelve specimens are in the collection from the Morehouse

Finca, four miles south of Turrialba, and 32 specimens from the Rio

Reventazon near the Inter- American Agricultural Farm at Turrialba.

PlujUobates mihicoJa flotator Dunn

PhyUobatcs flotator Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5, Aug. 18,
1931, pp. 389-390, 392 (type locality Barro Colorado Island, Canal Zone,
Panama. Specimens listed from Suretka C.R. and other Panamanian locali-

ties); ibid. vol. 5, Oct. 10, 1931, pp. 412-419.
Phyllohates nuhicola flotator Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 8,

June 7, 1933, p. 74.

Diagnosis: A PhyUobates with black and white coloration; a

lateral streak starting from middle of black lateral band in groin
and reaching eye; male with white throat; male with swollen third

finger; tadpole with no labial teeth and much produced lower lip.

Description of species: ( from the type description. )
Adult male;

loreal region vertical, slightly concave; interorbital space broader

than upper eyelid; tympanum indistinct, M size of eye; disks well

developed, smaller than tympanum, third finger swollen, as wide
as disk, disk of toe I half size of toe II; disk of toe V half size of disk

of toe IV; top of toe I misses penultimate phalanx of toe II; tip of

toe II reaches antepenultimate phalanx of toe III; tip of toe III

reaches antepenultimate phalanx of toe IV; toe IV 2/2 phalanges

beyond toe V; tip of toe V just past penultimate phalanx of toe III;
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two metatarsal tubercles; one tarsal tubercle; heel barely to eye;

skin finely granular; gray above; white below; sides black; light

line from groin to eye obliquely through black; upper lip white;

dark line on anterior edge of thigh; dark line on dorsal surface of

thigh running into another dark line on posterior edge of thigh

at knee, "anvil-shaped marking"; dark anal triangle; legs not barred;

head to snout 17 mm.
Variation: A female from the same locality is similar save for

the third finger not being swollen. A specimen from Cana in

Darien has slightly longer third and fifth toes.

FAMILY leptodactylidae Berg

Leptodactylidae Berg, Anal. Mus. Nac. Buenos Aires, vol. 5, 1896, p. 161.

This family has representatives of four genera in Costa Rica.

These are Eupemphix, Eleiitherodactyhis, Microbatrachyhis and

Leptodactylus. These genera may be distinguished by the follow-

ing synopsis.

Key to Costa Rican Genera of Leptodactylidae

1. Small toadlike animals without teeth on vomer or maxillary

Eupemphix
Variable forms with maxillary teeth; vomerine teeth present

or absent 2

2. Diminutive species with a large inguinal gland present; vomer-

ine teeth MicrobatracJiyhis

Larger species with vomerine teeth usually present, inguinal

gland lacking or very small 3

3. Mesosternum forming a bony style; vomerine teeth in elon-

gated transverse series Leptodactylus
Mesosternum cartilaginous, usually with a double, arrow-shaped

posterior termination; vomerine teeth not in strongly trans-

verse series Eleittherodactylus

Genus Leptodactylus Fitzinger

Leptodactylus Fitzinger, Neue Classification der Reptilien . . ., 1826,

pp. 38, 64.

Four species are recognized in the Costa Rican Fauna, one of

which is very large, reaching a size exceeded only by that of the

large Biifo mariniis. The forms may be recognized by the follow-

ing key. Leptodactylus Jabialis has been reported for Panama.

I have seen no Costa Rican specimens.

Key to Costa Rican Species of Leptodactylus

1. Heel not reaching to middle of eye; males with two horny spines

on first finger; toadlike forms 2

Heel reaching front of eye or between eye and tip of snout;

no homy spines on first finger of males; froglike forms 3
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2. Very large toadlike species; a pair of homy excrescences on breast

in males; heel reaching middle of eye; dorsolateral folds pres-

ent; canthus rostralis moderately distinct; toes without trace of

web but with traces of fringes; length to 160 mm. or more;
skin practically smooth pentadactylus dengleri

Smaller toadlike species less than 50 mm. in length; no horny ex-

crescences on breast; heel reaches to tympanum; skin with
rows of minute homy tubercles, toes with small web remnants
and a trace of fringes on sides of digits melanonotus

3. Two glandular ridges on each side of vertebral line; nostril nearer

eye than median tip of snout; vomerine teeth in arched series

behind choanae from near median line to level of outer edge of

choanae; interorbital width greater than eyelid; heel to front

of eye; gray with four more or less distinct black, longitudinal

lines; tibia with a wide longitudinal band; 37 mm quadrivittatus

Glandular fold from eye to groin, and one from eye to shoulder;
nostril nearer tip of snout than eye; interorbital space equals

upper eyelid; heel to midway between eye and tip of snout;

pale brown, glandular folds black-edged; a dark brown triangu-
lar blotch on the back of head; lacking four dorsal lines; 43 mm.

moculilabris

Leptodacttjliis pentadactylus dengleri Melin

Figure 1 1

Rana pentadactyh Laurenti, Specimen medicum, cxhibcns Synopsis Reptilium
emendatum cum Experimentis cerca V'enena et Antidota ReptiUum Aus-
triacorum Viennae, 1768, p. 32 (type locality- the species is based on a
figure of Rana maxima Virginiana Seba, Thesaurus, vol. 1, pi. 75, fig. 1,
a species of imknown provenance ) .

Cystignathus pentadactylus Peters, Monatsb. Akad. Wiss. Berlin, 1872, p. 198.

( Good bibliography ) .

Leptodactylus pentadactylus Boulenger, Catalogue of the Batrachia Salientia
s. Ecaudata in the collection of the British Museum, 2nd ed., 1882, pp. 241-
242. Giinther, Biol. Cent. Amer. Kept. Batr., 1900, p. 212; Barbour,
Mem. Mus. Harvard Col., vol. 41, 1914, p. 251; Lutz, Mem. Inst. Oswaldo
Cruz, vol. 19, 1926, pp. 143-144, pi. 30, figs. 1, 2, 5, 6; pi. 34, figs. 2-3;

pi. 36, figs. 1-2; Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5, 1931,
pp. 410, 418; and Dunn, in Barbour, Ann. Rep. Barro Colorado Island,
Biol. Lab. Panama, Canal Zone, 1931, p. ? (Barro Colorado Island):
Schmidt, Smithsonian Misc. Coll., vol. 89, No. 1, 1933, p. 4 (Porto Bello,
Canal Zone); Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 8, 1933, p. 64.

Leptodactylus pentadactylus dengleri Melin," Medd. Goteborgs Mus. Zool., ser.

B. Band 1, No. 4, 1941, pp. 51-52, fig. 28.

Leptodactylus pentadactylus pentadactylus Andersson, Ark. for Zool., Band 37
A. no. 2, 1945, pp. 47-52, fig. 16 (Costa Rica, Nicaragua, and Ecuador).

" Melin presumably has used the description, given by Lutz ( loc. cit. ) for his con-
cept of the type form of the species. The figures given by Doctor Lutz (loc cit.), show
narrow-headed, and broad-headed types, and considerable variation in coloration is indi-
cated. The type locality is not fixed, and there is no certainty that Doctor Lutz took into
consideration a probable type locality other than a very general one. From data given by
Melin, it is probable that the form occurring in Costa Rica is closer to L. p. dengleri Melin
than to the typical form. WTiether a series would show subspecific differences from
dengleri is a fact that cannot be decided with the material at hand. Andersson (Arkiv
for Zoologi, Band 37A, no. 2, 1945 ) does not take into account the form described by
Melin, but for specimens, I presume to be the form described by Melin, he uses the name
p. pentadactylus and another form is described as Leptodactylus pentadactylus ruhidoides.

The synonymy must of necessity refer in part to other subspecies; however, I cannot
attempt to distinguish those that refer only to this subspecies.
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Melin has recently (1941) described a subspecific form of the

species as Leptodactylus pentadactylus dengleri. Comparison of

Costa Rican specimens show that they agree best with that form

described from Rogue, Peru, and they are here treated under this

name.

Diagnosis: A very large toadlike form, the larger males measur-

ing 130 mm. and the large females 135-160 mm.; heavy dorso-

lateral folds; a supratympanic fold completely separated from the

dorsolateral fold extending diagonally to above the arm; males with

arms greatly thickened; pollex well developed, protruding, bearing a

horny cap and a lateral spine; a pair of horny excrescences on

breast of males; a strongly developed preinguinal gland; lateral

glands absent or less developed in the female. Vomerine teeth in

arched series between choanae.

Description of species: Head broad, its width
(

62 mm.
) greater

than length (49 mm.); canthus moderately distinct, rounded, curv-

ing forward to the nostril; loreal region only slightly concave, slop-

ing obliquely to lip; tympanum distinct (9.5x8 mm.) its greatest

diameter distinctly less than length of eye (
14.5 mm. ) ; eye greater

than its distance from nostril ( 13 mm.
) ;

width of an eyelid (
13

mm.
) greater than interorbital width

(
12 mm.

) ; tongue large, oval,

notched behind; vomerine teeth in two curving series between and

partly behind the irregularly transverse choanae; vocal slits short;

the sac not ample.

Arm short; greatly thickened ( J ) (or slender in $ ); digits

with blunt somewhat rounded tips, not or but slightly dilated;

first finger much longer than second; pollex strongly developed,

terminating in a free point 5 mm. in length, bearing a terminal cap
of black horn for nearly its entire length; a lateral spine also pres-

ent; first and third fingers nearly equal, the fourth longer than

second; subarticular tubercles distinct; a large prominent meta-

carpal tubercle at base of pollex; palmar tubercle large, less dis-

tinct, partly bifid; heel reaching to middle of eye; toes without

webs, but with traces of lateral fringes; a small inner metatarsal

tubercle, outer tubercle still smaller but distinct; an inner tarsal

fold; fourth toe distinctly thicker and heavier than other toes.

Skin smooth; a dorsolateral fold begins behind eye and extends

to side of rump, sometimes broken posteriorly; a supratympanic fold

begins at corner of eye and passes diagonally to a point above arm;

a large inguinal gland, with two or three other lateral glandular

areas present; usually glandular folds in region of vent and side
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of rump. A pair of heavy, horny excrescences on breast, seemingly

developed from small pectoral glands, and may be shed, and formed

again (
at least they are absent in some males and present in others

) ;

minute pearl-tipped pustules or tubercles cover greater part of the

chin in males and are scattered over breast and postpectoral regions;

posterior part of the ventral side of thigh, as well as lower part of

the posterior face with minute granules; vent high with a small,

Q

a.

--aviS" v}<(ig#

Fig. 11. Leptodactylus pentadactylus dengleri Melin. K.U.M.N.H. No.
25716; Los Diamantes, Costa Rica; snout-to-vent length, 136 mm.
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seemingly grandular anal flap; pair of glands lateral to vent; venter

and chin of females smooth.

Color: Grayish brown, with or without a dorsal pattern of slightly

darker brown transverse markings beginning on the snout; a brown

line follows the dorsolateral fold and a black one passes from nos-

tril to eye, continuing behind eye along the supratympanic fold;

one or two black dashlike spots above arm; lips with four dark

brown spots, the median anterior pair nearly black, reaching to

near nostril; arm not conspicuously barred; legs with numerous

blackish bars and spots; venter dirty gray, mottled darker; throat

of males dark.

Measurements in mm. of K.U M.N .H . No. 25717, Turrialba, Costa

Rica: Snout to vent, 143; width of head, 62; length of head, 49;

length of eye, 14.5; length of snout, 19; arm, 75; hand, 35; leg, 195;

tibia, 70; foot and tarsus, 101.

Remarks: These great frogs are often found in excavations below

rotting logs, presumably made by some other animal. The eggs

are laid in great masses of foam in moist spots or at the edge of

small rain pools. One such mass filled a four-liter bucket with a

little left over. The powerful booming voice carries a distance of

more than a kilometer under ordinary circumstances.

The skin secretions are irritating to the soft skin between ones'

fingers, and are painful if they enter scratches or small cuts in the

skin.

Leptodactylns melanonotiis (Hallowell)

Figure 12

Cijstignathus melanonotiis Hallowell, Proc. Acad. Nat. Sci. Philadelphia,

1860, p. 485 (type locality Nicaragua); Cope, Proc. Amer. Philos. Soc. vol.

18, p. 269.

Leptodactylus caliginosus (part) Nieden, Das Tierreich, Lief, 46; Anura I,

1923, pp. 491-492.

Leptodactylus melanonotus Dunn, Occ. Pap. Boston Soc. Nat. Hist., vol. 5,

1931, p. 406 (western Panama and Darien); ibid. vol. 8, 1933, p. 67,

El valle de Anton, Panama; Proc. Acad. Nat. Sci. Philadelphia vol. 92,

1940, p. 107.

Diagnosis: One of the smaller species of the genus (less than 50

mm.
)

with two horny spines on outer edge of the first finger, lack-

ing horny excrescences on breast but often with horny excretions

on surface of glands, on side of neck in front of arm insertion, on

sides behind arm insertion and on the outer posterior surfaces of

thighs; heel to tympanum; skin with irregular rows of minute

horny tubercles; small web remnant and at least traces of fringes

on sides of digits.
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The original description of the type, a presumed young specimen
from Nicaragua, is brief, omitting most of the essential diagnostic

characters. It is given here in full.

Cystignathus melanonotus nob.

Special characteristics: "Color black above, with black spots;

a black subround spot between the eyes; under parts white, min-

utely mottled and spotted with brown; body and extremities slender.

Description: "Head of moderate size, eyes not remarkably promi-

nent, tympanum well developed, tongue obcordate, not notched

posteriorly; palatine teeth in two transverse rows; the anterior mar-

gin on a line with the posterior margin of the posterior nares; color

as stated in the specific character.

Dimensions: "Length of head 4 lines; greatest breadth 3; length

of head and body 9 lines; length of anterior extremities 6 lines;

of posterior, 1 inch; of thigh 3 lines; of leg 4; of tarsus 2 lines; of

foot to extremity of longest toe 4/2 lines.

Habitat: "Nicaragua. One specimen; perhaps the young of a

larger animal."

Description: (From K.U.M.N.H. No. 28187, La Suiza, 5'A mi.

SWTurrialba, Costa Rica, July 15, 1947). Body rather slender,

the snout-to-vent length 40 mm.; head narrow, its width (16 mm.)
less than length of head (19 mm.); canthus wanting with a very

slight depression in loreal region; nostril equidistant from eye and

median point on upper lip; width of an upper eyelid equal to nar-

rowest interorbital distance; a strong thickened fold from eye,

covers upper edge of tympanum, behind which it angles down-

ward to above arm insertion where it terminates in a glandular

area; this separated from another glandular area by a groove;

tympanum longitudinally oval, its length 2 mm. its height 1.6 mm.,

separated from the eye by a distance of 2.8 mm. equal to the distance

between nostrils; length of eye opening (4.2 mm.) less than me-

dian length of snout (4.6 mm.); choanae small, the distance be-

tween them (3.1 mm.) nearly 6 times the diameter of a choana;

vomerine tooth fasciculi slightly diagonal, distinctly behind level

of choanae and not reaching laterally to their inner level; tongue

slightly notched behind, wider and thicker posteriorly than an-

teriorly, free for nearly a fifth of its length; ostia pharyngea nearly

double the area of choana; (
males with vocal sacs?

)
.

Arm short the wrist not reaching beyond snout; first finger equal
or minutely longer than second; fingers unwebbed, but a distinct

fringe or sharp ridge on inner side of the second and third fingers;
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Fig. 12. Leptodactylus melanonotus ( Hallowell ) ; K.U.M.N.H. No.

28187 9; La Suiza 532 mi. SW Turrialba, Costa Rica; Snout-to-vent,
41 mm.

slight subterminal swellings, the tips narrower than digits; a

strongly elevated inner metacarpal tubercle; a prominent, partly

bifid outer palmar tubercle; an indistinct tubercular ridge on under

side of arm. Some pustular tubercles below elbow; subarticular

tubercles four; indistinct supernumerary tubercles on palm; (male
with two spines on thumb; vocal slits present).

Leg short, heels not touching when legs are folded at right

angles to body; limb brought forward, tibiotarsal articulation touches
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back edge of tympanum; a small web remnant between toes, with

fringes varying in width, extending to near tips of toes; a strong

elongate inner metatarsal tubercle with a free rounded tip anteriorly;

a small prominent outer tubercle; inner metatarsal fold well defined,

running back somewhat diagonally but not reaching heel; no outer

fold; subarticular tubercles rather prominent; few or no distinct

supernumerary tubercles on sole.

An indistinct dorsolateral fold; skin of dorsum covered with

minute tubercles intermingled with slightly larger tubercles, many
with brown, horny tips, the tubercles not in distinct rows; sides

with one or two rows of somewhat larger tubercles; area on rump,
dorsal surface of thighs, tibia and tarsus with somewhat larger

tubercles, those on lower (anterior) face of tibia in longitudinal

rows, while the others are in diagonal rows; chin and venter smooth,

with deep brown glandular areas on sides of neck, on anterior part

of venter extending slightly up on side behind axilla, and on pos-

terior part of venter. A large gland on outer part of the posterior

face of thigh, and one on posterior part of tibia.

Color: Brownish with a light-edged brown mark beginning mid-

way between, and on eyelids, running back to the sacral region;

an indistinct darker line from eye to groin becoming double pos-

teriorly; tympanum dark; small brown spots on rump and on dorsal

surface of legs; indistinct light flecks on outer part of posterior face

of femur with two somewhat lighter regions below and lateral to

vent; no dark ventral spots save for the horn brown of glandular
areas.

Measurements in mm.: Snout to vent, 40; width of head, 16;

length of head, 19; arm, 23; leg, 54; tibia, 16; tarsus and foot, 28.

Remarks: This species is believed to extend from Mexico to

South America. There is some doubt that all the specimens re-

ferred in the literature to melanonotus actually belong to Hallo-

well's species. I have specimens, belonging to the form described,

from Turrialba, and Bataan. What I believed to be this species

was heard at Moravia but none was captured.

This species can be heard calling during the daytime as well as

at night, and choruses occur day after day in swampy areas even

when there is no evidence that tlie breeding season is on.

Leptodactylus quadrivittatus Cope

Leptodactylus quadrivittatus Cope, Proc. Amer. Philos. Soc, vol. 31, 1894, p.
339 (type locality, Buenos Aires, Costa Rica); Nieden, Das Tierreich, Lief.

46; Anura I, 1923, p. 477; Dunn, in Barbour, Ann. Rep. Barro Colorado
Island. Biol. Lab. Panama Canal Zone, 1931, p. ? ("Rio Tucumen");
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Dunn, Occ. Papers Boston See. Nat. Hist., vol. 5, 1931, pp. 410, 418;
Schmidt, Smithsonian Misc. Coll., vol. 89, 1933, No. 1, p. 5 (Panama.)

Leptodactyhis poecilochilus ( part. ) Dunn, Proc. Acad. Nat. Sci. Philadelphia,
vol. 92, 1940, pp. 106-107.

Diagnosis: Form slender lanceolate; nostril nearer eye than the

median point on upper lip; heel to front of eye; two glandular

ridges on each side of the vertebral line; vomerine teeth in arched

series extending to level of outer edge of choana, and closely ap-

proximated to the median line; tympanum oval, its long diameter

equals two thirds length of eye.

Description of species: Body lanceolate; head slender, the muzzle

narrow and prominent; canthus lacking; nostril nearer eye than tip

of snout, but separated from eye by a distance greater than length

of eye; tympanum vertically oval, its greatest diameter two thirds

diameter of the eye; interorbital distance greater than an eyelid;

some glandular warts about scapular region. Choanae large, about

as long as the ostia pharyngea; vomerine teeth behind choanae in

two arched series that extend outward to outer level of choanae,

narrowly separated mesially; tongue forming a wide longitudinal

oval, openly notched behind.

Arm moderate, the leg relatively short, the heel reaching only to

the anterior edge of eye; tips of digits not widened, the subarticular

tubercles well developed; a distinct oval inner metatarsal tubercle.

Skin smooth with two stout glandular ridges running along back

on either side of the median line; a discoidal abdominal fold.

"The ground color above and on the sides is gray, which is

marked above with four longitudinal black bands. The two median

of these are wider and commence at the end of the muzzle, and

extend to the extremity of the urostyle. They expand above and

over the eyelids. The lateral bands commence narrow at the

orbits, and widen on the sides, extending to the groin. The median

dorsal band of the ground color is paler than the rest of the ground,
and has a pinkish tinge, which is probably more distinct in life

judging from traces of pink near the orbit. The side of the head is

black to and including the tympanic disc, excepting a pale stripe

which passes below the eye to the lower border of the tympanic
disc. It is crossed by two or three black lines which descend from

the eye to the black lip. A pale crescent in front of tympanic disc.

A pale line extends upwards and forwards from the groin on the

side. The limbs are all cross-banded, except the tibia whose upper
surface displays an irregular wide longtitudinal band, which is a

marked peculiarity. Posterior face of femur bounded below by a



Taylor: RE^^EW of Frogs of Costa Rica 657

pale line, which is bordered above by a brown band. Tibia imi-

colored, foot brown, below." Data from type description.

Measurements in mm.: Snout to vent, 37; snout to posterior edge
of tympanum, 14; width of head, 15; arm from axilla, 18; hand, 8;

leg, 65; foot, 31; tarsus, 12.

Remarks: This species is presumably a lowland form. I have not

recognized the species in the material at hand.

Leptodactylus jnaculilabris Boulenger

Figure 13

Leptodactylus macuUlabris Boulenger, Ann. Mag. Nat. Hist., ser. 6, vol. 17,

1896, pp. 404-405 (type locality Costa Rica. C. F. Underwood coll.);

Nieden, Das Tierreich, Lief. 46; Anura I, 1923, p. 476.

Leptodactylus poecilochilus ( part. ) Dunn, Proc. Acad. Nat. Sci. Philadelphia,
vol. 92, 1940, pp. 106-107.

Diagnosis: Snout as long as eye, nostril nearer tip of snout than

eye; interorbital space equals width of an eyelid; tympanimi two

thirds eye diameter; first finger longer than second; digits without

fringe; a tarsal fold; heel to midway between eye and snout tip.

Description of species: ( From type description ) . Snout rounded,

scarcely prominent, as long as the diameter of the orbit; nostril

nearer the tip of the snout than eye; interorbital space as broad as

the upper eyelid; tympanum very distinct, nearly two thirds diameter

of eye.

Tongue oval, slightly nicked behind. Vomerine teeth in two

slightly curved series behind choanae, narrowly separated mesially,

extending outwards as far as the outer border of choanae.

Fingers moderate, first much longer than second; toes slender

not fringed; subarticular tubercles strong; sole smooth with a small,

oval, inner metatarsal tubercle; a tarsal fold; tibiotarsal articulation

reaches midway between eye and end of snout.

Skin smooth; a glandular fold on each side of the back from eye
to groin; another from eye to shoulder; a discoidal ventral disc.

Color: Pale brown above, glandular folds black-edged; a dark

brown triangular blotch on the back of the head, the base between
the eyes, the apex between the shoulders; sides of head whitish, with

a black canthal streak, and three dark brown spots on the tip, the

second extending to the eye; sides of limbs with large dark brown

spots; a white dark-edged streak along the back of the thighs; uni-

form white beneath.

Measurements: Snout to vent 43 mm.
Remarks: Known from a single specimen.
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The specimen that I am describing is from Los Diamantes, near

Guapiles, Costa Rica.

Diagnosis: (
RCT. No. 2476.

)
A small species ( 43 mm. 5 ,

35

mm. ^ ) with the venter nearly uniform flesh-white below, with

very fine powdering of pigment on chin and breast; above pale
brown with or without the black edging on the dorsolateral glandu-
lar ridges; tympanum length three-fourths eye length; heel to

Fig. 13. Leptodactijlus maculilahris Boulenger. R.C.T. No. 2476; Los Dia-

mantes, Costa Rica. Snout-to-vent length, 35 mm.

front of eye; a few enlarged lateral tubercles or pustules in a more

or less linear diagonal row; first finger at least slightly longer than

second; first finger of males with two lateral spines; vomerine teeth

in transverse elongate series.

Description of the species: Head rather narrow oval, its greatest

width
(

12 mm.
)

less than length (
13 mm.

) ; snout projecting slightly

( .8 mm. ) beyond lip; tympanum large, longer than high, its length

(3 mm.) equal to three fourths eye length (4 mm.); the distance
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between tympanum and eye more than half greatest diameter of

tympanum; eye length less than length of snout (5.3 mm.); width

of an eyelid (3 mm.) approximately equal to the interorbital inter-

val (2.96 mm.); canthus indicated, rounding somewhat; a distinct

concavity in loreal region behind nostril; a strongly defined supra-

tympanic fold beginning below corner of eye, covering upper edge
of tympanum and then curving down to near arm insertion; groove
from lower jaw borders tympanum; a distinct glandular area in

front of arm insertion but no specific tubercle.

Choanae small, widely separated, the diameter of one is contained

in distance between, four times; vomerine teeth in two transversely

elongate fasciculi, the tooth-rows considerably behind posterior

level of choanae on a level with the transverse palatine ridge, ex-

tending out to near the level of the middle of choanae; ten to twelve

teeth in each fasciculus, the two very narrowly separated mesially;

palatal glands opening in a short straight palatal groove a little

closer to level of choanae than to the front of palate; vocal slits

elongate, the slits opening very near the jaw; tongue nearly as wide

as long, notched behind.

Arm short, the wrist failing to reach the tip of snout; no tubercles

below elbow; no evidence of a ridge or tubercles on under side of

arm; first finger thicker at base, and somewhat longer than second;

first finger bearing a pair of spines (
at this time naked not covered

with horn, the normal horny covering probably lost accidentally
or shed); the digits slightly thickened at tips with slight ridges on

inner side of second and third digits; subarticular tubercles six,

somewhat rounded; no supernumerary tubercles on hand; inner

metacarpal tubercle rather large, elongate, the proximal spine aris-

ing from its side; outer (palmar) tubercle large, somewhat bifid.

Leg short, the heels fail to overlap when legs are folded; heel to

front of eye; a well-defined tarsal ridge somewhat diagonally placed
more than two thirds of the length of the tarsus; no trace of an

outer fold; toes with a vague web remnant and distinct skin fringes

to small terminal discs; subarticular tubercles strong; no super-

numerary tubercles; under surface of foot and tarsus with minute

spinose granulations unequally distributed; an elongate inner meta-

tarsal tubercle, a slightly smaller outer.

Skin on head and anterior part of back, smooth (under a lens

fine corrugation is discernible); dorsolateral glandular ridge indefi-

nite; a series of somewhat pustular glandules on posterior part of

sides; some fine spiny glandules on rump and upper surface of
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thigh and tibia; glandular areas in front of arm insertion in postaxil-

lary region extending on to breast on back of tibia and thigh.

Color: Light brownish above, with a triangular dark mark cross-

ing head and eyelid, the apex on shoulders; somewhat lighter band

in front of triangular spot; dorsolateral folds more or less edged
with darker; sides lighter; venter Hesh-white with some powdering
of pigment on chin and breast, much less on abdomen; indefinite

spotting on legs and posterior side of tarsus; back of thighs reticu-

lated with brown and dull white; an elongate dark-edged light

spot on outer part; darker under hands and feet.

Measurements in mm: Snout to vent, 35; width of head, 12; length

of head, 13; eye length, 4; tympanum, 3 x 2.4; arm, 19.5; hand, 8.6;

leg, 54; tibia, 16.6; foot and tarsus, 27.7.

Remarks: I have examined other specimens of this species from

Los Diamantes and Turrialba. The smaller specimens have no

trace of pigment of venter.

Genus Eupemphix Steindachner

Eupemphix Steindachner, Sitzungsb. k. Akad. Wiss. Math.-natur. CI. Wien,
vol. 48, 1863, p. 188.

Type of genus: Eupemphix natter eri Steindachner.

A single diminutive species, long treated under the genus Engij-

stomops, presumably occurs in Costa Rica, since its range is said to

extend from Veracruz in Mexico to Venezuela.

Eupemphix pustulosus (Cope)

Paludicola pustulosa Cope, Proc. Acad. Nat. Sci. Philadelphia, vol. 15, Aug.,

1864, p. 180 (type locality, New Granada, on the River Truando, W. S.

Wood, coll.).

Microphryne pustulosa Cope, Journ. Acad. Nat. Sci. Philadelphia, N.S. vol. 8,

pt. 2, p. 155; Proc. Amer. Philos. Soc, vol. 18, 1879, p. 267 ( Tehuantepec ) .

Microphryne ( Paludicola ) pustulosa Sumichrast, Bull. Soc. Zool. France, vol. 5,

1880, p. 189 (Habits; Tapana, Oaxaca).

Engystomops pustidosus Boulenger, Catalogue of the Batrachia Salientia s.

Ecaudata in the collection of the British Museum, 2nd ed., 1882, p. 275

(Tehuantepec, Mexico); Giinther, Biologia Centrali-Americana; Reptilia and

Batrachia, Feb., 1901, p. 242 (Tehuantepec); Ruthven, Zool. Jahrb., vol. 32,

1912, pp. 300, 308-309 (color and habits; Cuatotolapam, Veracruz); Kellogg,
U. S. Nat. Mus. Bull., No. 160, 1932, pp. 76, 77-81 (Cosolapa, Santo

Domingo and Tehuantepec in Oaxaca ) .

Bufo (Microphryne) pustulosus Peters, Monatsb. Akad. Wiss. Berlin, 1873, p.

616 (Chiriqui); Brocchi, Etudes des batraciens de I'Amerique Centrale;
Mission Scientifique au Mexique et dans TAmerique Centrale, pt. 3, sect. 2,

livr. 2, 1882, p. 86, pi. 8, figs. 1, la-Id.

Eupemphix pustulosa Boulenger, Ann. Mag. Nat. Hist., ser. 6, vol. 1, 1888, p.

188; Nieden, Das Tierreich, Lief. 46, Amphibia, Anura I, 1923, p. 165, fig.

215 (Mexico to Venezuela); Noble, New York Acad. Sci., vol. 30, Oct. 31,

1927, pp. 87, 88 (Ufe history).



Taylor: Review of Frogs of Costa Rica 661

Diagnosis: A diminutive toadlike species reaching a length of

about 30 mm.; no vomerine teeth; no maxillary teeth. Choanae

partly concealed by overhanging jaw; vocal sacs and a large ex-

ternal subgular vocal sac.

Description of species: Body squat, toadlike; head small, snout

short subacuminate; eye large, its length equal to its distance from

the tip of snout; nostril nearer to median point on lip than to eye;

tympanum small (more or less concealed by skin in most speci-

mens); parotoid gland large, subtriangular, lying behind tym-

panum; width of interorbital space equals distance of nostril to

eye, greater than width of upper eyelid; canthus rounded, loreal

region vertical or but slightly sloping to lip.

Tongue small, not notched or emarginate behind; choanae large

partly concealed by overhanging palatal shelf; a large subgular

vocal sac, vocal slits present in mouth; no vomerine or maxillary

teeth.

Skin above very rough, granular and wartlike the larger pustules

complex composed of a granule surmounted by a small spine and

surrounded by other granules often in rosette form; the roughened
areas extend out to limbs; ventral surfaces smooth, somewhat areo-

late or finely granular; often a diamond-shaped or an inverted-V-

shaped area on back outlined by small tubercles or short folds;

tubercles on side usually large; a pair of especially enlarged paro-
toidlike glandular tubercles on side; frequently a skin fold across

breast, prominent in males; one or more prominent tubercles at

corner of mouth; ventral and posterior part of thigh granular.

Usually a series of glandular tubercles about anus.

Limbs rather short; fingers slender, free from web, first not ex-

tending beyond the second; no subarticular tubercle on penultimate

finger joint; supernumerary tubercles on palm; two large palmar
callosities or tubercles.

Third toe much longer than fifth; an elongate inner and a small

outer metatarsal tubercle; none or but a very low tarsal fold, termi-

nating in a prominent conical tubercle; tips of digits somewhat

flattened, but not or negligibly widened; only a trace of a web with

a fringe indicated on edge of digits; supernumerary tubercles on

soles; heel reaches to parotoid gland or eye; when legs are folded

at right angles to body, heels touch or are slightly separated.

Color in life: General color above ash-gray, with regular or irregu-

lar blotches of darker color; warts usually reddish or orange on ante-

rior part of body, darker on posterior parts; a small orange spot on
back between shoulders which is usually enclosed by an inverted



662 The University Science Bulletin

V-shaped black spot or a diamond-shaped black spot; an interorbital

bar usually present; a narrow median line in sacral region cream or

orange in color; lateral parotoid usually yellow or orange in definite

contrast to ground color (easily observed in preserved specimens);

granules on mouth angle cream; a large white area usually present

on arm, with a dark bar crossing the forearm; hind leg barred with

black forming a continuous pattern when leg is folded; folds

formed by vocal sac blackish; breast dark, with black abdominal

spots on a dirty white ventral coloration.

Measurements in mm.: (EHT-HMS No. 2308 largest specimen.)

Snout to vent, 30.2; length of head, 8; width of head, 8.1; arm, 19;

leg, 35.5; tibia, 11; foot and tarsus, 16.5.

Remarks: I have not found the species in Costa Rica, but it is

included in the fauna since it occurs both north and south of this

country. In Mexico no constant variations have been observed in

the various populations examined, save that the northern specimens
are almost invariably more rugose than specimens from farther

south. The lateral gland is almost universally present. The secre-

tion has the same yellow appearance as that from the parotoid on

the neck.

Specimens were found in the savannah areas in Veracruz, usually

about small pools in the evening or at night. The call is a chirp of

a rather deep pitch and with the quality of the call of a dove. Two
or three floating "nests" containing eggs were found, which seem-

ingly belonged to this species. At Tierra Colorado in Veracruz the

specimens were found around pools in the forest. In Chiapas speci-

mens were found at night along the railroad, calling from the banks

of small pools.

They range from central Veracruz throughout Central America to

Venezuela. I have not examined specimens from Costa Rica.

Genus Microbatrachylus Taylor

Type of the genus: Microhatrachijhis hobartsmithi Taylor.

Species of this genus have a strong sexual dimorphism in the

size of the tympanum. Males lack the vocal slits and sac, but have
a tympanum whose diameter often equals the length of the eye. A
distinct inguinal gland is present in both sexes, the individual glan-
dules visible under a lens. The gland is usually proportionally

largest in the more diminutive species, often reaching the size of the

tympanum, or rarely the size of the eye. All of the known species
are small or diminutive and in Costa Rica the males vary between
15-25 mm. in length, the females 18-30 mm.
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Many of the Mexican forms of the genus have no or only a

trace of vomerine teeth, while others have them rather well de-

veloped. All of the Costa Rican forms known have vomerine teeth

developed to a greater or lesser extent. The ventral disc is not

especially pronounced, but usually lateral folds are present on the

venter that extend back to the median point of the thighs and do

not connect to form a discoidal fold some distance in front of the

thigh as is typical of the species of Eleidherodactijlus.

This seems to be due to a subcutaneous membrane that runs

transversely and connects tlie skin to the muscles of the abdomen.

In Microhotrachyhis the membranes, if present, follow the lateral

disc-folds to the thighs and are nearly longitudinal instead of trans-

verse in position. In all the species the subarticular, supernumer-

ary, metatarsal and metacarpal tubercles are especially well de-

veloped. The finger-discs are absent or smaller than toe-discs and

many forms have at least certain of the discs asymmetrical.

Careful collecting in Guatemala, Honduras, and Nicaragua will

doubtless prove the presence of species of this genus in the terri-

tory intervening between Mexico and Central America. One may
also expect to find the species extending into territory south of

Costa Rica and into South America.

Key to Costa Rican Species of Microbatrachylus

1. Skin with several longitudinal folds, the outer ones tending to be

parallel ( six to eight folds usually indicated ) . Heel reaches

beyond eye, often half way to nostril; tympanum of male

never equal to eye length 2.

Skin folds partially parallel; heel reaching a variable distance;

diameter of tympanum of male often reaching eye length or

more 3

2. Chin, breast and venter more or less heavily pigmented; first and

second fingers of near same length, but the first usually larg-

est; body heavier; inguinal gland smaller; length in mm.
27.5 2 , 22.5 $ pohjptychus

Chin (except for outer edge), breast and venter nearly pure

white; second finger a little longer than first; body slenderer;

inguinal gland larger; length in mm. 23 9 , 17.2 S rearki

3. Larger species ( 25-30 mm. $ ) ; females without a distinct pair

of dorsal folds running forward to shoulders, where narrowly

separated they suddenly diverge towards eyelids; toes not

strongly pointed; discs not conspicuously asymmetrical 4

Smaller species ( 17-21 mm. 9 ; males 13-14 mm. ) with a pair of

folds diverging from shoulders to eyelids; digital tips pointed;

middle toe-discs strongly asymmetrical 5

4. Large form ( 30 mm. 9 , 23 mm. 5 ) ; a pair of somewhat sym-

metrical, curved folds on shoulders, widely separated; other
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folds broken into a large number of elongate tubercles or

short ridges; a more or less distinct lighter (often bluish-

white), chevron-shaped band just back of shoulder region;

teeth in oblique groups; leg longer, the heel reaching between

eye and nostril; finger discs not wider than digits; abdomen
more or less granular, often strongly so underwoodi

Length 25.5 (sex ?); a chevron-shaped mark may be present on

shoulders; skin of back "thrown into delicate longitudinal

parallel folds which are easily lost"; abdomen smooth; heel

reaches orbit [hransfordii]

5. Somewhat larger; folds on back not fonning an hourglass figure.

Chin heavily pigmented, venter cream; broad, triangular,

blackish mark covers vent and back of thighs, cut by a

narrow transverse cream stripe; length 21 mm stejnegerianus
Smaller form, venter not cream colored or white, but pigmented;

the granules sometimes lighter. Venter strongly granular;

less than 20 mm. in length 6

6. Chin smooth; the folds on back often forming an hourglass

figure; a straight fold continues back from the tympanic fold;

body and limbs granular and tubercular; head moderately
smooth; inguinal gland often whitish; outer metatarsal tuber-

cle half size inner; 18.3 mm. 9 , 23 mm. S persimilis

Venter smooth; dorsum nearly smooth; outer metatarsul tubercle

nearly as large as inner; folds on back not fonning an hour-

glass-shaped figure; four small black spots on back; 17

mm. ? costaricensis.

Microbatrachylus underwoodi (Boulenger)
Figure 14

Hijlodes underwoodi Boulenger, Ann. Mag. Nat. Hist., ser. 6, vol. 18, p. 340

(type locality. La Palma, Costa Rica, 1600 m. elev. Underwood coll.)

Giinther, Biologia Centrali-Americana; Reptilia and Batrachia, Aug. 1900,

p. 229, pi. 66, fig. D. Nieden, Das Tierreich, Lief. 46, Anura I, 1923, pp. 435-
436.

Diagnosis: A small frog, maximum length for females 30 mm.
males approximately 23 mm.; no distinctly widened discs on fingers,

very small discs on toes; no web between digits; first and second

fingers of very nearly equal length; venter granular; very strong

subarticular tubercles; supernumerary tubercles on digits as well

as on palm and sole; an elongate tarsal fold often discontinuous;

an elongate, cream-colored gland between tympanum and arm;

tympanum of female one half of eye length, of male, diameter

usually equal to eye length; a small inguinal gland; vomerine teeth

present.

Description of species: (K.U.M.N.H. No. 24872, Isla Bonita,

Volcan Poas, eastern slope 5600 ft. elev.). Body rather heavy,
head oval; the canthus distinct; loreal region slightly concave, the

sides sloping obliquely to lip, part above lip granular; length of
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snout 4.4 mm.; diameter of eye (3.3 mm.) a little greater than dis-

tance between eye and nostril; internarial distance
(

3.9 mm.
) equals

the interorbital width, slightly greater than width of an eyelid (3.8

mm.
) ;

latter with numerous tubercles and a lateral ridge, usually

continuous with supratympanic ridge or fold that tends to run

back sending down an indistinct branch behind tympanum; a pair

of elongate tubercles between tympanum and arm insertion, usually

Fig. 14. Microbatradiiflus undenvoodi (Boulenger).
K.U.M.N.H. No. 24828; Isla Bonita, Volcan Pods, Costa

Rica; snout-to-vent length, approximately 29 mm. Head,
much enlarged.

fused into a single cream-colored ridge; tympanum subcircular a

little higher than long (2.5 X 2.2 mm.) the greatest diameter .65

percent of eye length. (In males the tympanum is longer than

high and the greatest diameter is .9 of eye length or equal to it.
)

Vomerine teeth in two transversely oval fasciculi, somewhat

diagonally placed, extending out as far as inner level of choanae,

and reaching back to transverse bony palatal ridges or a little be-

hind them; teeth numerous (8-10), in somewhat curving series;

palate slightly trough-shaped,
—not on a single plane; choanae flair
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out lateral to their anterior bony border; tongue irregularly oval,

wider behind than in front, not emarginate, shaped somewhat like

a grain of maize. ( Males without vocal sac or vocal slits.
)

Wrist reaches tip of snout; first and second fingers of equal

length; tips of fingers slightly oval, scarcely wider than digits, the

two outer fingers bearing a transverse terminal groove; subarticular

tubercles very large, with six supernumerary tubercles on palm;
two metacarpal tubercles, inner large, elevated oval a third length

of first finger, outer subcircular elevated and distinctly single; a

prominent tubercle on outer side of wrist; ventral and posterior

surface of arm strongly tuberculate; fingers with lateral ridges in-

dicated; tibiotarsal articulation reaching slightly beyond eye; toes

with distinct small discs, those of the inner and outer toes smallest,

the discs but little wider than digit, those of inner toes unequal in

size slightly asymmetrical the largest wider than digit, measuring
1 mm. in width; subarticular tubercles large, subconical, strongly

elevated anteriorly; numerous supernumerary tubercles on sole,

even intercalated between subarticular tubercles
(

absent or scarcely

indicated in some specimens ) ;
a low elongate inner tarsal fold; a row

of rough tubercles on outer edge of tarsus; an elongate oval inner

metatarsal tubercle, a smaller conical outer tubercle; dorsal surface

of thigh strongly tubercular; under surface of tibia, front face and

part of the posterior surface of thigh, and an area in groin shining

smooth.

Skin of dorsal surface and lateral surfaces of body strongly

tubercular or granular, the granules largest in postaxillary region;

on back a more or less continuous skinfold begins at the back edge
of eyelid, courses diagonally back onto the interscapular region

then curves sharply outward for a short distance then continues

back as a somewhat angular or sinuous fold along the dorsolateral

region; at the point where the curve begins, a small curving branch

is given off and runs forward a short distance, and near the middle

of curve a branch begins and runs in and back parallel to its fel-

low; a hair-fine median fold present; some indistinct folds or rows

of tubercles on sides of rump that may or may not connect with

outer anterior fold; venter largely granular, while breast and chin

are smooth; inguinal gland relatively small; ventral disc indistinct.

Color: Dark brown to blackish brown above, the marking indis-

tinct unless submerged in water; a dark mark at tip of snout fol-

lowed by a lighter area, then another spot of dark followed by a

very narrow dim interorbital light mark; behind this a broad ir-

regular interorbital dark spot; a broad W-shaped pattern bordering
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occiput but extending behind it; following this is a transverse

chevron-shaped or curving light mark (usually constant and easily

observed in most specimens); behind this a large somewhat tri-

angular median spot followed by a small spot; on upper sides of

rump two somewhat triangular spots with a terminal spot connect-

ing with the darker anal area. The ground color of back is olive,

of sides yellowish olive; lip bearing four more or less distinct spots,

two from eye separated by dull cream; tympanum dark, and a dark

line following the supratympanic fold; anterior part of side dusky.
In life the groin and inner anterior part of thigh pinkish to red

(flesh in preservative); back of thigh dusky with a pinkish wash

(brown in preservative), the tubercles on its lower edge whitish;

chin in life lavender with a yellowish tinge on venter.
( Sometimes

the pinkish red areas are salmon, sometimes approaching magenta-

pink); sole of foot purplish, larger tubercles on foot and hand pure

white; some fine dusky flecks on chin; a peppering of pigment on

ventral surfaces; legs spotted or barred with black.

Measurements in mm.: Snout to vent, 30; length of head, 11;

width of head, 11.8; length of snout, 4.4; length of eye, 3.3; height
and length of tympanum, 2.3 x 2.1; arm, 18; hand, 7; leg, 48; tibia;

16; foot and tarsus, 22.

Remarks: This species is one of the common forms in the col-

lection. Specimens were taken at Turrialba, Picayas, Isla Bonita,

Morehouse Finca, Moravia. More than a hundred specimens are

at hand.

Microbatrachylus pohjptycluis (Cope)

HyJodes poJyptychus Cope, Proc. Anier. Philos. Soc, vol. 23, 1886, p. 276 (type
locality, Nicaragua, L. F. Bransford, coll.); U. S. Nat. Mus. Bull. 32, 1887,
p. 15; Giinther, Biologia Centrali-Americana; Reptilia and Batrachia, June
and August 1900, pp. 228-229, pi. 66, fig. c. ( Hda. Rosa de Jericho, Nica-

ragua and La Palma, Costa Rica); Cope, U. S. Nat. Mus. Bull. 32, 1887,
p. 15.

? Eleutherodactylus polypttjchus Barbour and Dunn, Proc. Biol. Soc. Washing-
ton, vol. 34, 1921, p. 161 (Monteverde and Guapiles); Dunn, Occ. Papers
Boston Soc. Nat. Hist., vol. 5, Oct. 10, 1931, pp. 410, 418 (Barro Colorado
Island).

Diagnosis: This diminutive form may be recognized by its small

size (females 27.5, males 22.5), elongate dermal plicae six to eight
in number on dorsal and dorsolateral regions; paired lateral lighter

stripes or areas usually connecting with lighter coloration of groin
and posterior part of side, granular belly, very small digital discs,

with well-developed supernumerary tubercles on sole, palm, and
tarsus. In life there may be some pinkish or pinkish lavender color

in the stripes; no vocal sac; inguinal gland small; venter granular.
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Description of species: (K.U.M.N.H. No. 24954 $ ,
Isla Bonita,

Volcan Poas, Costa Rica). Head rather narrower than body (fe-

male, gravid), snout a somewhat pointed oval; canthus distinct, the

edge bearing a very low, indistinct ridge, (discernible under lens),

which is continued as a much thickened ridgelike edge to upper

eyelid, but not continuous with the supratympanic ridge or fold;

length of eye (
3.4 mm.

) greater than distance to nostril
(

2.6 mm. )

but shorter than snout (4 mm.); tympanum higher than wide

(2x 1.6 mm.), greatest diameter about .6 length of eye; tympanum
rather high, reaching higher than corner of eye, so that supratym-

panic fold seems to begin on lower eyelid and curves up, over,

and straight back, then curves slightly down for some distance on

side as a tubercular fold; tympanum transparent with a median oval

pigmented area entering from the top; an elongate glandular tuber-

cle from tympanum to near arm insertion; loreal region sloping

obliquely to lip, not or scarcely concave; snout Hat with a slight

irregular depression between nostrils; eyelid very rugose with two

larger tubercles, marking beginning of a body skinfold; width of an

eyelid (2.3 mm.) less than interorbital width (2.8 mm.); snout

rather broad the width between nostrils 2.5 mm.; width of head

(10.2 mm.) slightly less than length (11 mm.); choanae rather

lateral, relatively small (larger on left side) with two large trans-

versely diagonal fasciculi behind choanae and not quite reaching

inner level; palatal area in front of choanae flares out over edge
of choanae; tongue a pointed oval, rounded behind without emargi-

nation, free for less than one fourth of its length; (males definitely

without vocal slits).

Wrist reaches a short distance beyond the tip of the snout; finger

with the tips only minutely wider than digit, outer ones slightly

pointed; six subarticular tubercles very large, six large super-

numerary tubercles on palm with numerous minute tubercles inter-

mixed; inner metacarpal tubercle strongly elevated; inner tubercle

(palmar) large, biscuit-shaped; a row of pearl-tipped tubercles on

under side of arm and numerous other small warts and tubercles else-

where on arm.

Heel reaches halfway between nostril and eye; toes with discs

larger than those on fingers, nearly symmetrically oval in shape;

large conical subarticular tubercles; numerous supernumerary tu-

bercles of large and small size on sole; a large elevated inner

metatarsal tubercle less than one third length of first finger; outer

tubercle smaller distinct; a fine inner metatarsal ridge, and scattered
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tubercles on under surface of tarsus; no trace of web on hand or

foot but some digits may show traces of lateral ridges; scattered

minute tubercles on sides of head and dorsum; area about side of

neck and anterior half of side of body with large regular granules;

latter half of side and front face of thigh, most of posterior face of

thigh, chin and breast extremely smooth; venter except on anterior

and anteromedial parts with regular granules; posteroventral face

of femur and area about vent, granular; back with a series of

plicae, the most prominent beginning on orbits as tubercles, passing

gradually mediad and posteriorly becoming parallel near middle

of body; a faint suggestion of some flat ridges from snout to end

of occiput and a median hair-fine ridge extending length of body;
dorsolateral fold from eye to groin finely beaded posteriorly; fold

from tympanum terminates on side, while above it is a short fold

anterior to sacrum; large warts and tubercles behind tympanum
and behind arm insertion; minute tubercles of dorsum also arranged
more or less in longitudinal rows; above, thigh and tibia very rugose,

the largest warts following the transverse darker lines.

Color: Lavender-brown from snout to rump with darker areas

arranged as follows: a broad stripe from interorbital area to near

back end of occiput in front of which snout is lighter; supraocular

areas purplish black; a pair of stripes arising indistinctly at orbits,

converge and at back of occiput widen considerably continuing back

to sacrum; behind lighter sacral area, an irregular black spot and

behind this two narrow lines connecting with the triangular dark

area about vent; two elongate darker spots on upper part of side,

one behind, one in front of sacrum; area from eye bordering the

darker lavender brown, light lavender rose, growing less evident

on sides and groin; side of head, neck, and an area on side, back

of axilla, dark; a purplish black spot from tip along snout and

loreal region separated at tip from its fellow by a vertical cream

line; two other large black spots on lip, and some smaller irregular

clouding and several indistinct cream spots on both lips; tympanum
dark, the diagonal gland cream; limbs including foot barred with

black, the heels clay-color above; ventral surface clouded on chin;

venter with an indistinct reticulation of dusky; concealed surface

of thigh nearly uniform light brown with sometimes a pinkish

wash; a transverse cream line runs length of thigh on posterior

surface; purplish under foot and palm.
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Measurements in mm. of Microbatrachylus polyptychus
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Diagnosis: A diminutive species (18 mm.), the surfaces largely

covered with small rough tubercles; a pair of lines, formed of

tubercles beginning behind eye tend to converge for some distance

toward middle line then continue back parallel, close together for

a very short distance; a very well-defined palmar tubercle; an

inguinal gland present; discs of all digits rather pointed, that of

third and fourth toes distinctly asymmetrical; vomerine teeth

Fig. 15. Micwbatrochi/lus persimilis (Barhour). K. U.
M.N.H. No. 28359. Morehouse Finca, approx. 4)2 mi. S

Turrialba, Costa Rica. Actual snout-to-vent length, 18
mm.

strongly developed, widely separated, much behind choanae; ostia

pharyngea more than double size of choanae; tympanum of male as

large as eye, smaller in females.

Description of species: (
From type )

. Snout moderately pointed,

the canthus rostralis distinct but slightly rounded, without a raised

edge; area from occiput to tip of snout very flat but minutely cor-

rugated and tubercled; area about nostrils swollen but little and

there is no distinct depression between them; the line of the canthus
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can be traced to tip of snout; a fold or ridge on outer edge of eyelid

and one or more large tubercles or numerous granules on eyelid;

loreal region not concave, sloping obliquely to lip, the lores and

side of head as far back as jaw angle corrugated or granular; eye

moderately large, (2.3 mm.) a Httle longer than its distance from

nostril (2 mm.) but shorter than snout (3 mm.). Tympanum large,

transparent amber in color, a little higher than wide, its vertical

diameter (1.5 mm.) more than half of eye length, separated from

eye by a distance of 1 mm.; a broad flat fold (or skin thickening)

extends from eye above tympanum then curves abruptly down be-

hind the tympanum and jaw angle; width of an eyelid (
1.4 mm.

)
a

little more than half of interorbital interval
(

2.5 mm.
)

distance be-

tween nostrils (1.8 mm.), the nostrils much closer to the median

notch on upper lip than to eye.

Choanae rather small, only about a third size of Eustachian tube

openings (ostia pharyngea); vomerine teeth in two large, widely

separated fasciculi placed behind posterior level of choanae; tongue

oval, free for one third its length.

Arm short the longest finger extending beyond tip of snout; inner

metacarpal tubercle, rounded, strongly elevated, at base of first

finger; a single large elevated palmar tubercle; digits distinctly

pointed, only tip of third wider than digit; only the fourth with a

terminal groove; very strongly developed subarticular tubercles

with numerous strongly developed supernumerary tubercles on

palm; no trace of web but indistinct lateral ridges on edges of some

of the fingers.

Leg short, the heel reaching only to middle of eye; a small inner

tarsal tubercle scarcely distinguishable from numerous large sub-

tarsal tubercles; an outer tarsal series of four or five large warty
tubercles in a row; a large inner metatarsal tubercle rounded and

well elevated; outer metatarsal tubercle smaller, sharply conical;

toes with small terminal pointed discs, those of the third and fourth

largest and distinctly asymmetrical; terminal grooves present on all

discs; subarticular tubercles conical pointing rather forward; nu-

merous supernumerary tubercles on toes and sole; a row follows the

outer edge of fourth toes onto tarsus; fifth toe tiny reaching base of

disc of third finger; no web, or only a vestige between toes two and

three.

Skin of back strongly granular; beginning near the posterior

corner of the eye a linear series of tubercles (or continuous tuber-

cular fold) that tend to converge toward the middle of the back;
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near the median line they turn back narrowly separated, parallel,

thickened where they tend to terminate (only a suggestion of a

continuance from this point running back ) ; from the supratympanic
fold is a more or less distinct line of tubercles; between these and

the terminus of the dorsal lines a short dorsolateral line continues

back in sacral region; sides tubercular or granular; granules are

irregular and unequal in size; chin and breast smooth or practically

SO; venter, under side of thigh and an area on each side of vent very

strongly granular, the granules usually not contiguous; a smooth area

on distal part of posterior face of thigh; a rather large flat, but in-

conspicuous inguinal gland; inguinal area and front face of thigh

smooth; arms granular or tubercular; under side of tibia and top
of foot smooth.

Color: Tan with an indistinct interorbital brown spot; brown
or blackish spots on the terminal part of the dorsal rows of tuber-

cles; anterior and posterior pair of diagonal spots on sides; a pair
of brown or black spots on side of rump; under surface of foot and
hand brown; a hair-fine median light line and a similar longitudinal
line on under face of tarsus; vent followed by a dim groove; a large

triangular blackish mark on back of thighs, the apex at vent; entire

ventral surface finely pigmented; a dim narrow line on upper part
of lores; a dark spot below eye; trace of a whitish longitudinal line

on thighs; legs barred more or less distinctly; a strong mark on

supratympanic fold.

Measurements in mm. of Microbatrachylus persimilis

Museumnumber !

'

93359 9



674 The University Science Bulletin

than high and practically as large as the eye. The males are some-

what rougher, the tubercles being proportionally higher.

R.C.T. No. 542 is a very dark blackish-brown specimen bearing

somewhat diagonal cream spots in the dorsolateral area, beginning

behind the level of arm insertion. The anal region has an intensely

purplish-black triangular area while the area on each side of the

apex is light flesh. The structural characters are the same as those

in the type.

No. 28358 has a hair-fine median cream line and a small cream

line cutting off the upper part of the black triangle in the anal

region. The underside of foot and tarsus are purplish, the tubercles

white.

The coloration of the living animals, taken at night were dusky
flesh below and brownish to clay or gray above; one or two taken

in daylight were brown to reddish brown above and flesh below.

The feet were purplish on the soles.

In certain of the specimens the lines of tubercles from eyes may,
after their mesial approximation, continue back, diverging some-

what; two whitish tubercles are usually present below the tym-

panum; males are without vocal sacs or vocal slits; a few tiny nup-
tial asperities are on the top of the base of the first finger. The
whitish line on tibia may be absent.

Remarks: Our collections contain several specimens of this

diminutive species. They were found in the region of Turrialba

chiefly in the low forest along the Rio Reventazon. They were

usually found hopping about on the forest floor, sometimes in the

day, sometimes at night.

The transparency of the large tympanum and the very large ostia

pharyngea permit one to discern light through the buccal region

from tympanum to tympanum. The inguinal gland is occasionally

present in Eleiitherodactyhis but usually it is very inconspicuous.

Here it is relatively large, and forms a bright yellowish white spot

as large or larger than the tympanum, and is close to the angle

formed by thigh with the body.

[Microbatrachylus hransfordii (Cope)]

Lithodytes hransfordii Cope, Proc. Amer. Philos. Soc, vol. 23, Apr., 1886, pp.
274-275 (type locality, "Nicaragua," Dr. J. F. Bransford, coll.).

PEleutherodacttjhis hransfordi Barbour and Dunn, Proc. Biol. Soc. Washington,
vol. 34, Dec. 21, 1921, p. 161 (Orotino, Guapiles and Zent in Costa Rica).

Diagnosis: Small frogs, the heels reach to orbit; teeth in rows in

two approximating groups, transverse or slightly arched, extending
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out to near level of middle choanae; tympanum, in male, equals

eye, in female smaller; canthus distinct, nearly straight; back with

longitudinal folds easily lost. Length 25.5 mm.

Description of species: (
From Cope loc. cit. ) . "Represented by

a number of individuals of small size, but which are adult. The
characters are well marked. The legs are short, the posterior when
extended only bringing the heel to the orbit. The vomerine teeth

are in two transverse or slightly arched series, near together well

behind the line of the posterior nares, and not extending exterior

to the middle of the latter. The tympanic disc is large, in four of

the specimens equaling the diameter of the eye-fissure, in three

others not exceeding two thirds of that size. The muzzle does not

project, and is slightly truncate, and is about equal in length of

the diameter of the orbit. The nostril is nearly terminal, lateral.

Canthus rostralis distinct, obtuse, nearly straight. The toes are

entirely free, and the dilations moderate. Two metatarsal tubercles,

the inner larger. The skin of the back is thrown into delicate longi-

tudinal parallel folds, which are easily lost."

Measurements in mm.: Length of head and body, 25.5; length of

anterior limb, 13; of posterior limb from groin, 36; of foot, 17; of

tarsus, 7.5; of tibia, 12.

Color: "In the color there is much pink on the upper and con-

cealed surfaces. There are two dark spots on the lip, one below
each canthus of the eye. There is a large more or less obsolete

spot behind and above the axilla, with an oblique posterior border.

There is a dark spot on the parietal region and generally one be-

tween the anterior parts of the orbits. There is generally a light

open chevron pointing forwards across the middle of the back, with

a dark one on front of it. In the largest specimen a pink band ex-

tends from the orbit posteriorly to the ilium. Posterior face of

femur brown with light specks or finely brown mottled. Other
lower surfaces whitish, except that in a few specimens the gular

region is obscurely brown mottled.

Remarks: "This species belongs to the short legged group repre-
sented by the L. diastema, and need not therefore be compared
with the L. podiciferiis, muricinus and rhodopis, where the heel

reaches much beyond the muzzle. From L. diastema it differs in

the much longer posterior foot, and in the close approximation of

its teeth, which form a row and not a fascicle. The tympanum is at

all times much larger and more distinct, although it is variable in

diameter.
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"This species is dedicated to Doctor John F. Bransford, U.S.N.,

whose researches have thrown much Hght on the fauna of Nic-

aragua." (
From Cope. )

Microbatrachylus stejnegerianus (Cope)

Hylodes stejnegerianus Cope, Proc. Amer. Philos. Soc, vol. 31, Nov. 17, 1893,
pp. 338-339 (type locality. Palmar, Costa Rica, G. K. Cherrie coll.).

Diagnosis: Head flat; canthus distinct concave; tympanum round,

diameter practically equals eye; dorsum with folds, and tubercula-

tions between folds. Heel to orbit; digital discs small; limbs pink
with dark cross bands; dorsum bistre brown with a pinkish area

from eye to sacrum above tympanum. 15 mm. ^ ,
21 mm. 2 •

Description of type: Muzzle flat, canthus rostralis distinct, con-

cave, extremely little prominent. Nostril near the extremity and

as far anterior to the eye as the long diameter of the eye slit. This

latter dimension equals the diameter of the nearly round tympanic
membrane. Integument of head smooth; that of back with a deli-

cate median fold, and a fold on each side which diverges at the

scapular region and extends to the orbit. Parallel to the latero-

dorsal fold is a dorsolateral fold on each side which terminates

anteriorly near to the oblique fold just mentioned. Between these

folds the integument is tubercular. Sides and belly roughened with

small tubercles; breast and throat smooth. Tongue longer than

wide, pyriform, scarcely notched. Vomerine teeth in two fascicles

well behind the choanae, and farther apart than each one is within

the longitudinal line of the internal border of the nares. The heel

of the extended hind limb reaches the anterior border of the orbit.

Width of head 2.3 times in length of head and body. Digital en-

largements small.

Colors: Above a dark bistre brown, with a pink band extending
on each side from the eye to the sacrum, passing above the tym-

panic membrane. Posterior limbs blackish brown, except the in-

ferior side of the femora, which are a lighter brown. Fore limbs

pink with brown cross-bands. Belly dirty white, the breast and

throat densely dusted with brown. Head uniform blackish brown,
with the exception that on the edge of the upper lip there are three

pairs of pale vertical bars which represent the borders of three

lip-spots.

Measurements in mm.: Length of head and body, 15; length of

head at posterior border of tympana, 5.5; width of head at posterior

border of tympana, 5.5; length of fore limb, 11; length of fore foot,

2.5; length of hind limb, 24.5; length of hind foot, 11; length of

tarsus, 4.5.
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Remarks: It is only necessary to compare this species with the

H. polyptychus Cope (Proceeds. Amer. PhiJos. Soc, 1885, p. 276)
from Nicaragua. In this species the top of the head and especially

the eyelids are tubercular, while they are smooth in the H. stejneg-

erianus, and the integument generally is covered with larger and

more numerous warts. The muzzle is shorter and wider, and the

tympanic disc is only two-thirds the eye diameter. Finally, the

series of vomerine teeth are more transversely extended.

This species is dedicated to Dr. Leonard Stejneger, the distin-

guished zoologist now in charge of the herpetological department
of the U. S. National Museum, Washington. It is from Palmar; coll.

No. 295.
(
From Cope. )

Remarks: I have a single specimen of this species taken at San

Isidro El General on the Pacific slope, some thirty miles north of

the type locality. The specimen is a female and in consequence
differs from the male in the character of the tympanum, which in-

stead of having its diameter equal to eye length, is only approxi-

mately two thirds of the diameter of the eye.

The following characters also obtain in this specimen (R.C.T.

1035) : head flat smooth, eyelid with tubercles; canthus rounded, the

loreal region somewhat concave behind nostril; snout barely pro-

jecting beyond the mouth; diameter of eye slightly longer than its

distance to nostril; tympanum 1.8 mm. long, 1.95 mm. high; the

general arrangement on the skin folds or ridges on dorsum the same
as in type; width of an eyelid equal to interorbital width; edge of

eyelid continuous with canthal line but not continuous with a

thickened but very indistinct fold above tympanum, bending down
behind it, and followed by a very indistinct fold to above arm, from

upper tympanic level; side of snout dark continuing back across

upper two thirds of tympanum diagonally to venter at a point some-

what behind arm insertion; behind this diagonal line, side light

yellow or pink; two tubercles between tympanum and arm inser-

tion; inguinal gland somewhat diffuse, difficult to discern, amber in

color; a small inner tarsal ridge, and an outer also present, more or

less distinct; fasciculi of vomerine teeth elevated considerably be-

hind choanae, separated from choanae and from each other by
a distance equal to transverse length of one fasciculus; a ridge run-

ning forward from fasciculus almost reaches choanae; area of

choanal openings about half that of the ostia pharyngea; tongue

abnormally flattened, sides nearly parallel, barely notched behind,
free for less than one fourth its length; no vocal sac or slits; fingers

without distinct discs, rather pointed; toes with small pads very
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slightly pointed and somewhat asymmetrical; subarticular tubercles

and supernumerary tubercles strong; a large, oval, elevated palmar

tubercle; a smaller inner metacarpal tubercle; first and second

fingers approximately equal in length; subarticular tubercles on toes

strong; no webs; supernumerary tubercles distinct but smaller than

on hands; heel to middle of eye; two metatarsal tubercles outer

relatively large.

Color: Much as in the type but the stripe from eye to groin less

distinct; black behind thigh is cut with a transverse light line and

the black triangle above vent is cut by a vertical light line; venter

dirty white; the chin, throat and front of breast strongly dusted with

brown.

Measurements in mm.: (R.C.T. 1035, San Isidro El General).

Snout to vent, 21; head length to jaw angle, 8.9; head width, 7.9;

eye length, 2.9; eye to nostril, 2.35; nostril to median notch of lip,

1.6; arm, 12.6; leg, 31.2; tibia, 10; foot and tarsus, 14.

Remarks: Such differences as obtain are I believe largely due

to the difference in sex.

Microhatrachyhis rearki sp. nov.

Figure 16

Type: K.U.M.N.H. No. 31533, Bataan, Costa Rica, July 25, 1951;

Edward H. Taylor coll.

Paratypes: K.U.M.N.H. Nos. 31540-31543, Los Diamantes, 1 mi.

S Guapiles; Nos. 30909-30910, 31539-31540, 31544-31546, 30909-

30911, 30913, Turrialba; 30912, 31534-31538, Bataan, Costa Rica.

R.C.T. Nos. 589, 590, 590a, 590b, Turrialba, C. R.; 1471, 2898, Los

Diamantes, C, R.

Diagnosis: A small species (
23 mm.

)
with two irregular, broken

dermal, median folds, and three lateral folds on each side; a large

inguinal gland nearly area of tympanum; vomerine teeth present;

heel to about half way between eye and nostril; diameter of tym-

panum in female half, in male more than three fourths length of

eye; first and second fingers equal or second usually slightly longer;

brown or blackish brown above; paper-white below; venter and

median ventral part of thighs without pigment; gular region white

or finely peppered with black pigment; small but distinct terminal

pads, slightly oval or pointed, but only inner toes slightly asymmetri-
cal.

Description of type: Adult female (23 mm.). Head ovally

pointed, not as wide as body; canthus rounded, nearly straght; top
of head and snout nearly flat, finely roughened (under lens) but
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no tubercles or granules; eyelid with tubercles or flat pustules;

tympanum subcircular, semitransparent, partially pigmented; great-

est diameter of tympanum (1.6 mm.), slightly less than half of eye

length, (3 mm.); distance of eye from nostril, 2.2 mm.; length of

snout, 3.65 mm.; distance between eye and tympanum about 1.2

mm.; width of an eyelid, (2 mm.), less than interorbital interval

^:LL'^jr^x:r

-^>-

Fig. 16. Microbatrachi/lus rearki sp. nov.

paratype. R.C.T. No. 589, Turrialba, Costa
Rica. Actual snout-to-vent length, 23 mm.

(2.3 mm.); tip of snout reaches 1 mm. beyond lip; choanae mod-

erate, lateral; vomerine teeth in a small fasciculus (abnormally ab-

sent on right side
) , slightly diagonal, much behind but within inner

level of choanae; choanae smaller than ostia pharyngea; tongue dis-

torted in type (in paratype shaped like a grain of maize, longer
than wide, wider behind than in front, unemarginate behind free

for nearly half its length); (no sac or vocal slits in male).
Arm small the wrist reaching beyond tip of snout; tips of fingers

with a small but distinct terminal widening; a large somewhat oval

palmar tubercle, a smaller inner metacarpal tubercle; subarticular

tubercles and supernumerary tubercles distinct, large; a median
ventral row of tubercles under arm; second finger a little longer than

first.

Legs not especially short the heel reaching to nearly halfway be-

tween the eye and nostril; toe discs distinctly larger than those on

fingers; a short inner metatarsal ridge on distal half of the tarsus.



680 The University SciexNCe Bulletin

a few indistinct tubercles mark the outer, with some other small

granules on the ventral surface; two metatarsal tubercles, inner

not more than twice size of outer; subarticular tubercles as large or

larger than those on fingers, more elevated, pigmented instead

of white as are those on hand; supernumerary tubercles small dis-

tinct; when legs are folded the heels overlap one or two millimeters.

Head generally smooth, eyelids tubercular or pustular; skin of

dorsum with ridges and folds; a very fine median ridge from snout

indistinct except posteriorly; a pair of somewhat irregular median

ridges indistinct on occiput but continuing on to rump posteriorly;

a pair of ridges from behind eye, converge gradually for some dis-

tance where they are interrupted and then continue back on each

side to sacrum or beyond; outside of these are two folds on each

side beginning behind shoulders but traceable forward more or less

as rows of tubercles. Space between ridges, rump, sides of body,

most of venter, underside and median posterior part of thighs

granular or tubercular; chin, throat, breast, median anterior part of

abdomen, front face of thighs and groin shining smooth.

Color: Above variegated blackish brown with a darker area or

bar between eyes, the edges sharply defined in front, with a lighter

gray bar in front of black; snout somewhat grayish with two darker

median areas; loreal region slightly concave blackish to edge of

lip, with a few light lip flecks; tympanvmi brownish with an indefinite

darker area across top and continued diagonally downward some-

what; line of cream tubercles from tympanum to arm; latter light

on the upper part, partly white underneath; a large lateral dark area

on side behind arm followed by two or three dim diagonal darker

bars separated by dim lighter areas; inguinal gland cream; groin

whitish or pinkish; front and under part of thigh pinkish, abdomen
and chin paper-white; some pigment on chin, none on venter; small

triangular dark area about vent; remainder of posterior part of

thighs somewhat brownish or pinkish; legs brownish indistinctly

barred with darker, the tubercles not or scarcely larger where bars

cross.
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Measurements of the types and paratypes of Microbatrachylus rearki sp. nov.

MuseumfK.U.M.N.H. K.U.M.N.H. K.U.M.N.H. K.U.M.N.H. R.C.T. K.U.M.N.H. K.U.M.N.H.
number

.[
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The species is named for Mr. John Reark who provided me with

much transportation and obtained numerous specimens for the col-

lections.

Microbatrachijlus costaricensis sp. nov.

Figure 17

Type: R.C.T. No. 372, Morehouse Finca, approximately four

miles south of Turrialba, Costa Rica, June 12, 1947. Richard C.

Taylor coll.

Diagnosis: A diminutive species without web; without widened

discs on fingers and only small ones on toes, the discs slightly

pointed and the larger ones somewhat asymmetrical; vomerine

Fig. 17. Microbatrachijlus costaricensis sp.
nov. Type, adult female, R.C.T. No. 372; More-
house Finca, approximately 4 mi. S Turrialba,
Costa Rica. Actual snout-to-vent length, 17 mm.

teeth present in somewhat diagonal rows; ostia pharyngea larger

than choanae; inguinal gland nearly equal to area of eye; head and

eyelids smooth; chin minutely granular, venter and thigh with

rather flat granules.

Description of type: Small adult female
(

17 mm.
)

the head rather

narrow, distinctly narrower than body; canthus moderately distinct,

rounded; upper eyelid nearly smooth but with edge bearing a

somewhat thickened ridge that is continuous with the upper edge
of a rather broad indistinct low fold above the tympanum, widen-

ing somewhat as it bends down behind tympanum; tympanum very

distinct, semitransparent, a little higher than long (1.6x1.5 mm.),
its greatest diameter in length of eye (2.5 mm.), 1.55 times; dis-
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tance of eye from nostril, 2 mm.; length of snout, 2.4 mm.; width of

upper eyelid, 1.55 mm., much less than interorbital distance (2.2

mm.
) ;

distance between tympanum and eye 1 mm.

Choanae rather large, lateral; vomerine teeth present in two tri-

angular fascicuH, their anterior level reaching posterior level of

choanae; teeth diagonally placed, converging mesially, separated

by a distance equal to or a httle greater than width of a fasciculus;

ostia pharyngea larger than choanae; tongue narrow anteriorly, much

wider and rounded posteriorly, without notch; (male presumably

without vocal sac )
.

Arm short, the wrist barely reaching the tip of the snout; hand

very small, digits without distinct discs, rather pointed, the first

and second fingers nearly of equal length; subarticular tubercles

relatively very large and supernumerary tubercles very distinct but

smaller; a well-defined inner metacarpal tubercle; a large rounded

palmar pad; a row of indistinct tubercles on underside of arm.

Leg short, the tibiotarsal joint reaching to near middle of orbit;

subarticular tubercles elongate pointed, directed forward; super-

numerery tubercles small distinct; largest toe discs not half width

of tympanum, somewhat asymmetrical; an inner and an outer meta-

tarsal tubercle, the outer only a little smaller than inner, almost no

trace of an inner tarsal fold; a very indistinct outer fold.

Dorsal surfaces nearly smooth but with traces of small tubercles

especially on shoulders, on arm and legs; chin smooth with only a

faint suggestion of granulation; venter with indications of rather

large granules; almost entire ventral and posterior surfaces of thigh

granular.

Color: Above light brown with a pair of almost obsolete lines or

ridges from eyes to a median point near middle of back terminating

in two closely approximated black spots; some dim darker marks on

snout and a larger dark area on region between eyes and on occiput;

a large deep black spot above and behind tympanum partially cov-

ering it; deep black spots on arm and a spot on each side behind

and above arm insertion; a light brown diagonal band on side and

a similar band crossing rump; legs barred with darker color, with

a few dark spots near heel and on foot; venter powdered with black,

each granulation without pigment; some tiny blackish spots on each

side of breast; inguinal gland cream-white; posterior surface of

thigh dark lavender the granules lighter; a pair of deep black spots

above vent separated by a narrow cream line; a series of small cream

spots on upper lip, and a pair of cream tubercles below and behind

tympanum.
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Measurements in mm.: Snout to vent, 17; head v^idth, 6.6; head

length to jaw angle, 7; length of eye, 2.5; greatest diameter of

tympanum, 1.6; interorbital width, 2.2; arm, 9; leg, 26; tibia, 8.5;

foot and tarsus, 11.4.

Remarks: The relationship of this species seemingly is not closer

to one species of Microbatrachtjhis than to another. The type is an

adult female with ripe or near ripe eggs. The specimen was taken

at night in forest.

Genus Eleutherodactylus Dumeril and Bibron

Type of genus: E. martinicensis.

The genus Eletitherodactyhis has been a difficult one to study,

the difficulties due largely to the inadequate data given in the

type descriptions and in part to the remarkable variation (or what
I am interpreting as variation) in the forms discussed under the

species podociferiis. Here there appears to be a linkage between

color pattern and the arrangement of glandular folds on the back

and to a lesser extent with the character of the tubercles on the

digits, palms and soles. There may be considerable variation in

some of the other species in regard to color pattern variation but

it is very unusual to have varied color patterns appearing with dif-

ferent structural characters. Usually such distinctions serve to

delineate species. Only by series of breeding experiments can

my present arrangement be confirmed or disproved.

Cope, who named three presumed species, habenatus, podociferiis

and muricintis, later came to a conclusion that he was dealing with a

single species. His material however was doubtless in a bad state

since he makes no mention of the varied arrangements of the dorsal

folds. I believe that Cope, as well as several other writers, err in

regarding these three forms as synonyms of Eleutherodactylus

rhodopis. I have figured the hand of rhodopis and podociferus so

that others also may distinguish them.

The total number of forms of Eleutherodactylus here considered

is twenty-seven (species and subspecies).

Certain other species have been reported, i. e. bocourti, longiros-

tris, punctariolus, ventrimarmoratus, and rugulosus, but in each of

these cases I have suspected that the reports may be based on spe-

cies other than these; but in this 1 may be wrong. It is highly prob-

able that most of the species occiuring in northern Panama, in the

southern part of the Talamanca range, will be found within the

confines of Costa Rica eventually.

In the collections at hand are certain forms that I have been un-
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able to deal with at this time. Certain of them possibly represent

undescribed species.

Key to Costa Rican Species of Eleutherodactylus

1. Very broad-headed frogs, the head normally wider than body,

bearing a well-defined pair of dorsal folds (or rows of tuber-

cles) that fomi an ornate hourglass-pattern; and pair of bony
crests on occiput (except in very young specimens); heel

reaches to nostril; length, 103 mm rugosus

Heads usually not or only slightly wider than body, lacking a

pair of bony longitudinal occipital crests 2

2. Vomerine teeth absent, hidden by gums or on very small rather

indistinct fasciculi; usually not visible without lens (except

altae and possibly pardalis); tympanum small or sometimes

absent 3

Vomerine teeth (except in diastema) in relatively large fasciculi

visible to eye, always situated behind posterior level of

choanae; tympanum always present, that of male often much

larger than female 7

3. Without discrete white, red or orange spots on thighs and in groin, 4

White, red or orange spots on thighs and in groin 6

4. Tympanum hidden; no vomerine teeth; first finger shorter than

second; discs large, those of toes larger than fingers; skin

roughly plicate on head, sides and back; belly strongly granu-

late; (vocal slits and sac?); (size?) lutosus lutosus

Tympanum present, variable in size; skin never plicate; rugosity

and discs variable; belly variable 5

5. Skin smooth above and without granulations on venter; a median
red stripe; rosy or orange on venter; head broad, depressed,

with wide interorbital space; vocal sacs and slits; length, 27

mm hylaeformis

Skin rather smooth, with a few tubercles on eyelids and back;

usually a W-shaped pattern on shoulders; venter granular,

yellowish olive above, some pink in groin and on limbs; entire

under surface with a peppering of dark pigment; length 24

mm ridens

6. Silvery white spots on side and anterior aspect of thigh; tym-

panum very indistinct one third eye diameter; digital discs

large, round; inner and outer metatarsal tubercles vestigial;

heel to tip of snout; skin smooth, belly granular (vomerine
teeth probably present; none mentioned in the description save

that it is placed in Eleutherodactylus); length, 25 mm . pardalis

Coral red or orange spots or stripes on thigh, tibia and groin;

grayish flesh on venter; tympanum small less than one third

eye length; digital discs large; metatarsal tubercles distinct;

heel to middle of eye; skin smooth with some tubercles on

head; venter granular; vomerine teeth rather distinct; length,

20 mm altae

7. Toes usually with distinct web or web remnant; if without web,
the digits elongate, the discs only moderately large 10

•
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Toes and fingers relatively short with large digital discs; no web

present; vocal sac and vocal slits present or absent 8

8. Tympanum visible but extremely small, less than one sixth diam-

eter of eye; vocal sac and slits absent in male; variable in color,

sometimes dark, sometimes light below; length, 38 mm.... dubitus

Tympanum larger; a vocal sac and vocal slits present 9

9. Diminutive species with relatively smooth skin, flat indistinct

subarticular tubercles, strong external vocal sac evident; venter

not or but slightly granular; vomerine teeth absent or a small

pair of vomerine elevations with or without teeth; tympanum
of male and female about same size; length, 24 mm diastema

Larger; venter strongly granulate; discs large, equal to half eye

length; W-shaped pattern more or less evident on occiput;

tympanum one third length of eye cerasinus

10. At least part of toes one half or more webbed 11

Toes not webbed or less than one half webbed 12

11. Very large species, somewhat toad-like; toes nearly fully webbed;
length, 85 mm. (fide Dunn) (punctariola)

Smaller species, the four inner toes one half or more webbed; two
outer toes less than one half webbed; discs truncate, first finger

shorter than second; first finger in male greatly thickened; tym-
panum of male five sixths eye length; length, 44 mm. 9 , 29

mm. $ crassidigitus

12. Legs long, the heel of adpressed limbs reaching one or more milli-

meters beyond snout tip 13

Heel not reaching beyond snout tip 21

13. Side of head with a black or purplish-black stripe from tip of

snout across lores and tympanum and running down to a point

on side of body, contrasting with the dorsal color; only a trace

of webs on feet (rarely this dark color is segregated into dis-

crete spots on side of head in gollmeri ) 14

Side of head and body not so marked 15

14. Heel reaches several millimeters beyond tip of snout; a straight

dorsolateral fold from eye to groin; venter and throat smooth;
a broad discoidal disc; sharp tarsal fold, slight trace of web on

feet; dim, more or less longitudinal marks on back; limbs dimly

barred; length, 60 mm. 9 ,
30 mm. $ nohlei

Heel reaches six millimeters or more beyond tip of snout; supra-

tympanic fold continued only to above arm; a pair of small

( often black-bordered ) tubercles on back, a little behind level

of arm insertion; trace of web remnant between three inner

toes; no dorsal stripes; very little sexual difference in size;

length, 33 mm gollmeri

15. Venter strongly granular, digital discs small; vomerine teeth in

two very small groups; first toe shorter than second; heel be-

yond tip of snout; tympanum one half to one third eye length;

toes without web trace, head flat; above brown, yellow be-

neath; length, 27 mm peraltae

Venter without granulation, smooth or nearly so 16
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16. Entire dorsal surfaces of body and limbs corrugated, visible to

naked eye, with a few very small tubercles sometimes evident

on rump; body and head relatively slender, with somewhat

elongate head; a small web remnant; two inner fingers with

small, two outer fingers with large, terminal discs; heel reaches

four millimeters beyond snout; vocal sac in male; first finger

as long as second; length, 47 mm.?, 30 mm. 5 talamancae

Entire dorsal surfaces not corrugated, or if so, can be discerned

with a lens only; usually some trace of folds or rugosities or

dorsal surface entirely smooth; body and head not slender;

web or web remnants may or may not be present 17

17. Digital tips wide, truncate; part of toes one fourth to one third

webbed; trace of web between three inner fingers; heel 10

mm. beyond snout; a light line under chin; hair-fine dorsal

median line; back of thigh black, with white or silver spots;

length, 72 mm palmatus

Digital tips not trimcate 18

18. First finger longer than second 19

First finger not longer than second 20

19. No vocal sac; back of thigh black with silver or white spots; toes

one-fourth webbed; tympanum round, its diameter three

fourths length of eye; no nuptial asperities on first finger of

male; length, 60 mm., $ , 51 mm.$ pittieri

(Vocal sac in males?) tympanum oval one half eye ( 5 ); rudi-

mentary web between inner fingers; toes one-fourth webbed;

yellow vertebral line, and yellow gular line; hind part of thigh

conspicuously marbled with black and white engtjtympanurn
20. First finger shorter than second; finger discs larger than toe

discs; vomerine teeth in widely separated series; tongue sub-

round; tympanum narrow vertical oval; skin smooth; (vocal

sac?); length, 50 mm. melanostictus

First two fingers equal; tympanum round, almost equal to eye;

toes one-fourth webbed; vocal sac and slits present; nup-
tial asperities present in male on first finger; length, 35

mm. $ fleischmanni
21. Heel to tip of snout; toes with a small web, canthus rostrafis

distinct nearly straight, digital discs truncate; outer meta-

tarsal tubercle obsolete; tympanum one half eye-length (sex?);

skin nearly smooth or a pair of feeble folds on scapular region;

snout projecting beyond nares and lip; length, 26.5 -f ranoides

Heel fails to reach nostril 22

22. Venter granulate 23
Venter not granulate 24

23. Venter finely granular over all or a considerable part of its sur-

face; usually one or two short diagonal skin folds from eyelid;

numerous tubercles or nearly smooth; discs large, truncate;

vocal sac and slits in males; web remnant only indicated; heel

to near nostril; digital discs large truncate; length, 57 mm. $ ,

42 mm. $ platyrhynchus
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Venter strongly or weakly granular; skin folds variable often an

hourglass-shaped figure discernible; discs or finger not or

scarcely wider than digits, not truncate; vocal slits in males;

color somewhat variable ( habenatus var. ) ; length under 35

mm podociferus

24. Digital discs of hand not wider than digit; venter smooth or some-

times wrinkled; abdominal discoidal disc often distinct; folds

on back, as well as the coloration extremely variable; vocal

slits in males; length, under 35 mm podociferus

Digital discs of hand and foot always more or less widened, at

least wider than digit 25

25. First and second fingers equal or of about equal length 26

First finger longer than second 27

26. Heel to between eye and nostril; no distinct canthus; discs small;

digits without trace of web or dermal margins; venter smooth,

with a discoidal disc; skin smooth above; tympanum oval two

thirds eye female; length, 75 mm. (vocal sac in males?)

euryglossus

Heel to between nostril and eye; head wider than body; canthus

angular; vomerine teeth in oblique groups; venter smooth,

finely rugose above; dark brown above, greenish blue marbling
on side lighter below with a light (red?) line from eye to

sacrum (resembling superficially PJiyllobates lugitbris); discs

of fingers and toes well developed about half again diameter

of digit, length 38 mm. ( sex? ) goigei

27. Heel not reaching anterior edge of eye, digital dilations small,

flat tubercles under fingers; venter smooth, posterior face of

leg black banded with dark areas separated by scarlet areas;

posterior side and anterior abdomen blackish or brownish with

crimson or orange spots; digital discs small; length, 35 mm.

florulentus

Heel does not reach tip of snout; lacking web on hand and foot;

a tarsal fold; four indefinite longitudinal bands on dorsum;

venter smooth, length, 44 mm. (vocal sac in male?) nubilus

Fitzingeri having the following known characters, does not fit into this key:

Very slim body; vomerine teeth far behind choanae; venter smooth; dorsum

smooth, (with a few elevations), flanks granulated; toes with a web rem-

nant; gray brown above with black flecks and streaks especially on limbs;

a yellow streak from tip of snout runs under jaw; the tip truncated anteriorly;

venter yellowish; snout to vent, 30 mm., hind legs, 54 mm., arms, 18 mm.

EJetttherodactyltis hitostis lutosus (Barbour and Dunn)

Stjrrhophus lutosus Barbour and Dunn, Proc. Biol. Soc. Washington, vol. 34,

Dec. 21, 1921, pp. 158-159 (type locality, Navarro, Costa Rica. E. R.

Dunn coll.)

Diagnosis: A small frog (no measurements given in the type

description) without vomerine teeth; canthus rostralis ill defined;

tympanum hidden; first finger shorter than second; discs rather
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triangular, larger than discs on fingers; two metatarsal tubercles;

belly strongly granular.

Description of species: (From Barbour and Dunn, loc. cit.).

"Size small, body depressed; head as broad or shghtly broader than

the body; as broad as long; snout blunt with very ill defined canthus

rostralis; orbital diameter about equal of distance from eye to

nostril; nostril very near tip of snout; interorbital space about equal

to width of upper eyelid; vomerine teeth absent; tympanum hidden;

fingers 2, 3 and 4, with slight but well defined dilatations; first with-

out disc and shorter than second; toes long, second and fourth

equal; no trace of web; with discs more triangular and slightly

larger than those of fingers; subarticular tubercles, long, rather well

developed; a very indistinct outer, and a long, rather well de-

veloped, inner metatarsal tubercle; tibiotarsal articulation reaching

to half way from eye to tip of snout; skin roughly plicate on head,

sides and back; belly strongly granular.

"Color in alcohol
( fresh, well preserved specimen not shrunken )

:

Dirty black, a faintly defined middorsal light thread like mid-line;

thighs narrowly cross barred black on dark brown. Belly dirty dark

brown."

Elcutlicrodactylu-s hijlaeformis (Cope)

Phyllobates hijlaeformis Cope, Joum. Acad. Nat. Sci. Philadelphia, 2nd ser.,

vol. 8, 1875, p. 107, pi. 23, fig. 8 (type locality, Talamanca, Pico Blanco,
7000 ft. elev. Costa Rica; W. Gabb coll.); U. S. Nat. Mus. Bull. 32, 1882,
p. 17; Brocchi, Mission Scientifique au Mexique et dans TAmerique Cen-
trale; Etude des Batraciens de 1 Amerique Centralc, livr. 2, 1882, p. 67;

Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata in the collection

of the British xMuseum, 1882, pp. 196-197.

Syrrhopus hylacformis Boulenger, Proc. Zool. Soc. London, 1888, p. 206.

Syrrhaplius hyheformis Giintner, Biologia Centrali-Americana; Reptilia and
Batrachia, Apr. 1900, p. 218.

Syrr]u)i)hus hyJuefonnis Nieden, Das Tierreich, Lief. 46, Anura 1, 1923, p. 401.

Diagnosis: A small species 27 mm. in length; canthus obtuse; skin

smooth above and below. Red stripe on middle of dorsum.

Description of species (
From Cope )

: "A species of medium size,

resembling a Hyla in its habit. The head is a broad oval, and the

muzzle is not produced, but is depressed. Interorbital space wide,

plane; canthus rostralis obtuse, straight, lores oblique. Tongue an

elongate oval narrowed before, flat, one-half free. Ostia pharyngea

very minute; membranum tympani one-sixth of orbit. Fingers and

toes free, dilatations rather large. Skin smooth above and below.

"Color above rich brown, divided on the vertebral line by a nar-

row red stripe. Femora light brown before and behind. Gular

region with large vocal sac, of a rose color. Abdomen and in-

ferior surfaces of femur and tibia with a rosy or orange pigment."
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Measurements in mm.: Length of head and body, 27; length to

orbit, 3; to angle of jaws, 9; width between jaw angles, 10; width

between orbits, 3; length of arm, 17; hand, 6; hind limb, 37; hind

foot, 18.

Presumably this species is known only from the mountain of

Pico Blanco, at 7000 ft. elevation, the type locality. I am not sure

as to the relationship of this species but doubt that it is close to

Eleutherodactijhis ridens or Eleutherodactylus carijophyllaceus both

of which have the venter granulate.

Eleutherodactylus ridens (Cope)
Figure 18

Phyllobates ridens Cope, Proc. Acad. Nat. Sci. Philadelphia, 1866, p. 131 (type
locality, Rio San Juan, Nicaragua. Robt. Kennicott coll.); Joum. Acad. Nat.
Sci. Philadelphia, ser. 2, vol. 8, 1875, p. 155 (Panama); Brocchi, Mission

Scientifique au Me.xique et dans TAmerique Centrale. fitude sur les Batra-
ciens de I'Amerique Centrale, livr. 2, 1882, p. 66; Boulenger, Catalogue of

the Snakes in the collection of the British Museum, 2nd. ed., 1882, p. 197.

Hypodictyon ridens Cope, Proc. Amer. Philos. Soc., vol. 22, July 29, 1885, p.

383, (establishes the genus Hypodictyon for the forms with granulated
venters ) .

Syrrhopus ridens Boulenger, Proc. Zool. Soc. London, 1888, p. 206.

Syrrhaphus ridens Glinther, Biologia Centrali -Americana; Reptilia and Batrachia,

Apr. 1900, p. 216.

Diagnosis: Maximum length 24 mm.; heel reaching near front of

eye; tympanum moderately distinct, rather high on side of head,

its vertical diameter (
1.2 mm.

) more than one third eye length

(3.7 mm.); a vague W-shaped mark on occiput, preceded by a

darker median mark that touches an interorbital dusky bar; posterior

half of body with indistinct diagonal lines directed toward groin,

converging on median line; limbs more or less barred; a small tarsal

fold or tubercle; a large inner metatarsal tubercle equal or nearly

equal to distance between tubercle and disc of first toe; vomerine

teeth present, but indistinct, much behind choanae and not on

elevated bosses; venter granular, chin smooth.

Description of species: (From K.U.M.N.H. No. 28254 $ ,
taken

near Guapiles, Costa Rica.
)

Head broad, triangular, its width

(
9 mm.

) greater than its length ( 8.6 mm.
) ; canthus rostralis

rounded but distinct; nostril not swollen; tip of snout rounded, pro-

jecting 1mm. beyond lower lip; length of eye (3.7 mm.) shorter

than snout (4mm.); nostril 2.5 mm. from eye, much closer to

notch in upper lip; loreal region not or but slightly concave, sloping

obliquely to lip: the line of the lower jaw posteriorly curves back

upward, strongly overlapping upper jaw; eye large the upper lid

(2.8 mm.) wider than interorbital space (2.4 mm.); tympanum
higher than long (1.2 mm. x .95 mm.) its greatest height little more
than one third length of eye; tongue longer than broad, minutely
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notched behind, thickened somewhat on posterior edge, and broader

behind than in front; (in other specimens not widened behind but

about same width and the terminal parts thickened); tongue free

behind for more than half its length, and widely free on sides;

vomerine teeth very indistinct, but visible under lens, in two groups
between inner levels of choanae, but a little behind their posterior

level; choanae lateral in position, moderate in size.

Fig. 18. Eleutherodactylus ridens (Cope).
K.U.M.N.H. No. 28254 5; Los Diamantes,
near Guapiles, Costa Rica; snout-to-vent length,
23.2 mm. The tympanum is a little more dis-

tinct in lateral view than is shown.

Skin of dorsum smooth with a few indistinct tubercles on top of

head, a prominent one on eyelid, five on occiput marking points of

the W-shaped mark; one large tubercle behind angle of jaw and a

few indistinct ones on rump; sides anteriorly strongly granular as

is venter and most of the ventral part of femur and a broad area on

each side of vent; a distinct heel tubercle; chin, throat and limbs

smooth; a supratympanic fold curves up and over tympanum, partly

obscuring its upper edge.
Arm short, the wrist fails to reach snout; a smooth tubercle on

dorsal surface of arm and two or three on the ventral surface; fingers

without trace of web, moderately long, the first smaller and shorter

than second; all digits with discs increasing from first to fourth in
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size, the fourth more than double area of first but not quite double

its width; subarticular tubercles and supernumerary tubercles dis-

tinct on palm; a ventral inner metacarpal tubercle at base of first

finger; median palmar tubercle bifid or nearly tripartite.

Legs short, heel reaching anterior edge of eye; heels touching

when legs are flexed at right angles to body; toes without trace of

web, all with discs, those of inner toes small, scarcely wider than

digits, those of outer toes large, equal or nearly equal to those of

outer fingers; subarticular tubercles distinct; supernumerary tuber-

cles of sole small indistinct; a large inner metatarsal tubercle, its

length equal to distance from tubercle to the disc; a small outer

tubercle present. A small tarsal tubercle one third the length of

tarsus back from inner metatarsal tubercle; a prominent heel

tubercle.

Color: Generally yellowish olive on dorsum; upper surface of

fingers pinkish; area in groin, the front and most of posterior sur-

face of thigh, part of tibia and foot reddish pink; sides yellow, grad-

ually merging into reddish pink of groin; anal region olive-gray.

Dusky pigment in preserved specimens shows a very dim W-shaped

pattern on occiput, and in middle of back is the apex of a triangular

darker area the outer edges of which are fairly distinct, broad

diagonal stripes; a dim dusky bar between eyes followed by a con-

tiguous interorbital spot; a dim line on upper loreal region and a

discrete spot on fold and tympanum behind eye; granular area in

anterior part of side somewhat darker; legs and arms with dim

dusky bands and considerable dark pigment on outer posterior faces

of thigh; entire under surfaces except discs and tubercles of feet

with a peppering of dark pigment.

Measurements in mm. of Eleutherodactylus ridens
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Variation: No. 28253 has the general color darker, and the diago-

nal stripes more distinct from middle of back to groin; just behind

these is another pair, more or less distinct, and behind these some

indefinite spotting; everywhere on the dorsal surfaces the pigment

is a little heavier. In this specimen the skin is shghtly rugose in the

posterior part of back and on upper surface of leg; the tibiotarsal

articulation reaches a millimeter beyond eye.

The male has a vocal sac, and vocal slits are present in the mouth.

In some specimens, the tongue is slightly wider behind than in front

(
in the described specimen it is spread more than normal

)
. There

are five spots on the lip, three radiating from eye in most of the

specimens. These may be dim and scarcely discernible. A ventral

discoidal disc is dimly evident in some individuals, terminating be-

fore thigh is reached.

The specimens were taken near Turrialba
(

No. 28253 Morehouse

Finca, 4/2 mi. south) and Los Diamantes, one mi. S Guapiles (Nos.

28252, 28254). They were obtained from bromelias and on the

ground. The first finger of the male has a swelling at its base and

on it minute asperities are visible under magnification. Several

specimens were obtained at Moravia, at Bataan and others at Tur-

rialba in 1951.

There is some variation in the size of the digital discs and much
variation in color. One young specimen has narrow yellow-white

lines following the canthus and broad lines of the same color from

eye to groin; the upper part of arm is cream- white, and there is only

one diagonal line on each side. Another specimen has the diagonal

lines on sides of body continuous with lines crossing legs, when
folded legs are pressed against body in the typical sitting posture.

A third young differs from both of these, but all have more pigment
on venter and under limbs than do adults, and in all it is equally
distributed save in groin where, as in adults, there is no pigment.

EleutJierodactijhis caryopliyllaceiis (Barbour)
Figure 19

Syrrhopus cartjophijllaceus Barbour, Proc. New England Zool. Club, vol. 10,

March 2, 1928, p. 28, pi. 2, fig. 1 (type locality La Loma, on the trail from

Chiriquicito to Boquete, Boca del Toro province, Panama, in cloud forest;

Dunn and Duryea, colls. ) .

Eleutlierodactyhis caryophyllacetts Dunn, Copeia, 1937, No. 3, p. 163 (La
Hondura ) .

Diagnosis: This form may be diagnosed by its small size (23.2

mm.), by its generally yellowish or pinkish color in life, or in pres-

ervation, by the very slight amount of pigment scattered over the

pinkish flesh color of body dorsally and ventrally; usually two tiny
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black spots, present on median line of back, form the apices of two

pairs of converging diagonal rows of dark pigment dots extending
from sides; digits unwebbed, with small discs; snout much elon-

gated, the canthi sharply distinct; limbs with narrow often very
indistinct darker bars; sometimes dim, darker bars across snout.

Fig. 19. Eleutherodacttjhis caryophyllaceus ( Bar-

bour). K.U.M.N.H. No. 28202; Isla Bonita, Volcaii

Poas, Costa Rica; actual snout-to-vent length, 21 mm.
(The tympanum is slightly more distinct than shown in

the figure, and the digital discs are a little larger, the

discs in the specimen having been slightly dessicated. )

Description of species: (From K.U.M.N.H. No. 28202.)
—Head

somewhat triangular, its length (8.3 mm.) distinctly greater than

its width at jaw angles (
6.9 mm. ) ; eyes moderately large, the length

of eye (2.7 mm.) equals its distance from nostril (2.7 mm.); top of

snout very flat, in a single plane, the slight swellings about nostrils

not causing any depression between nostrils; canthi distinct, appear-

ing sharp, but actually slightly rounded; tip of snout extends con-

siderably beyond nostrils and overhangs mouth .8 mm.; tympanum
rather indistinct, irregular, its greatest diameter (in a paratype) is

1 X .8 mm., a little less than a third of eye length; loreal region not
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or but very slightly concave, sloping straight down to lip; upper

eyelid, 1.6 mm.; interorbital width, 2.5 mm.

Vomerine teeth one to three in minute fasciculi, not or scarcely

elevated, situated between inner level of choanae but not reaching

forward to their posterior level; choanae large, somewhat lateral,

separated from each other by a distance equal to SM times trans-

verse diameter of one choana. Tongue longer than broad, with a

small median emargination behind, free for half its length. (Vocal

sacs present in males, the slits lying somewhat mediad, at a consid-

erable distance from jaw. )

Skin generally smooth on dorsal surface of body, however a few

minute tubercles present on side of snout under eye, around tym-

panum and on sides of body; a pair of tubercles on shoulders and a

median one somewhat in front of these, marks the apex of an in-

verted V as they are connected with a dim line extending on sides;

somewhat behind these is a median tubercle marking apex of two

diagonal lines from groin that may have one or more tiny tubercles

in evidence; abdomen granular, chin and breast smooth; under sur-

face of thigh and region about vent with larger granules.

Arm short, the wrist fails to reach tip of snout; first finger dis-

tinctly shorter than second, all with symmetrical discs, first smallest,

the fourth largest; subarticular tubercles rather indistinct; super-

numerary tubercles scarcely discernible; an inner metacarpal tuber-

cle on outer edge of base of first finger; the palmar tubercle large,

partly divided.

Leg slender, the heel reaching halfway between nostril and eye;

toes lacking webs, with small discs, symmetrical, or the fourth toe

slightly asymmetrical; subarticular tubercles rather obscure; super-

numerary tubercles present but indistinct; inner metatarsal tubercle

large, distinct, its length nearly equal to length of toe beyond
tubercle; outer metatarsal tubercle present; tarsus lacking both

inner and outer folds or tubercles; a single well-defined tubercle

on edge of eyelid, two on upper surface of arm and two or three

on dorsal surface of femur.

Color: General color in life lively pink when captured, and

after an hour or so it became yellow with scarcely a trace of pink.

When first preserved the pink was again in evidence on back and

sides, chin yellow, venter white, legs flesh-color with some pink
on toes. After some days in formalin preservation, the specimen
became flesh-white. There is a faint trace of a dark bar between

eyes and two small brownish dusky dots on base of snout; dorsal
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tubercles dusky edged; an indistinct dusky line along upper edge
of loreal region; an inverted V-shaped mark on shoulders and a

pair of lines from groin converging to a point on middle of back;

limbs faintly barred with dusky; below flesh color, almost lacking

pigment; eyeball, seen through lid, black.

Measurements in tnm.: Snout to vent length, 21; head width, 6.9;

head length, 8.3; eye length, 2.7; eye to nostril, 2.7; snout length, 4;

arm, 11; hand, 4.8; leg, 31; tibia, 11; foot and tarsus, 13.

Remarks: I discovered the described specimen at Isla Bonita

on the Caribbean slope of Volcan Poas (elevation 5000 ft.) in the

leaf sheath of a fallen palm leaf. It was especially active and it was

captured only after a hectic chase. The specimen agrees with two

paratypes in the E. H. Taylor-H. M. Smith Collection in all essen-

tial detail.

A series of six specimens were captured at night at Moravia

(K.U.M.N.H. Nos. 30861-30866). These varied from yellowish to

olive-yellow with scarcely a trace of pink, the young being more

distinctly yellow than the adults. One specimen was light orange-
brown. The most unusual pattern is found in No. 30864. Here there

are light unpigmented yellow lines from nostrils to eye along the

canthi, continuing behind eye to groin. They are bordered above

by dark lines that are connected across the shoulders and indis-

tinctly connected across the middle of the back. All specimens
with scattered pigment on venter.

Most of the specimens have the interorbital dark bar present;

and No. 30861 has a small medial triangular cream spot between the

shoulders. The largest specimen measures 23.2 mm. These speci-

mens were found perched on low shrubs at night. I cannot be

certain that I distinguished their call from those of other small

eleutherodactylid forms.

EletitherodactyJtis pardalis (Barbour)

Stjrrhopus pardalis Barbour, Proc. New England Zool. Club, vol. 10, Mar. 2,

1928, pp. 26-27, pi. 1, fig. 2 (type locality, La Loma, Panama).

Diagnosis: "A wide-headed and slender-limbed species with large

digital disks and silvery white spots on side and anterior aspect of

thighs.

Description: "Nostril much nearer to tip of snout than to eye,

the distance from the eye being slightly less than the latter's di-

ameter; upper eyelids very little narrower than interorbital space;

tympanum scarcely observable, about one third diameter of eye
or slightly larger; disks of fingers and toes large and round; first
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finger without disk, much shorter than second; fourth finger sHghtly

longer than second; first toe very short, with a well developed disk;

subarticular tubercles fairly well developed; plantar surface rugose;

inner and outer metatarsal tubercles vestigial; hind limb being ex-

tended along the body, tibio-tarsal articulation reaches tip of snout;

heels overlap considerably when hind limbs are folded vertically

to body axis; skin above smooth; belly and posterior side of thighs

granulate.

Color: "Very dark brown. Two or three large and conspicuous
white spots on each side of abdomen. Three or four similar round

conspicuous white spots on anterior aspect of thighs.

Measurements in mm.: "Tip of snout to vent, 25; width of head,

9.5; fore limb, 13.5; hind limb, 42; tibia, 14 mm."

Remarks: This specimen shows a resemblance in markings to

Eleutlierodactyhis altae Dunn. It would appear that there are

sufficient differences to separate them.

Eletitherodactyhis altae Dunn
Figure 20

Eleutlierodactyhis altae Dunn, Notulae Naturae, No. 104, July 3, 1942, pp. 1-2

( type locality, Caribbean slope of Costa Rica, on the pass between Barba and
Irazu below the divide and above the finca of Felix Delgado, approximately
4000 ft. elev.; colls. Dr. and Mrs. E. R. Dunn and F. Nevermann).

Diagnosis: A diminutive species, j 21 mm. First finger shorter

than second; fingers and toes without web, but with relatively

large digital discs, those on outer fingers and toes asymmetrical;

canthus more or less distinct; tongue shield-shaped free for half its

length; vomerine teeth considerably behind posterior level of

choanae; dark gray above, light grayish flesh below; a coral-red lat-

eral stripe, and a coral-red stripe on anterior face of thigh; a white

spot on posterior face of thigh; two such spots or three on the in-

ferior face of tibia. Fifth toe larger than third.

Description of species: (From type specimen A.N.S.P. No.

23815 J^ .
)

A small species having a length of 21 mm.
(

20 mm. by

present measurement); head length (8mm.) equals head width;

snout blunt, rather elevated, low; canthus distinct, rounded; area

about nostrils distinctly swollen with a slight depression between;
snout length a little greater than eye length; snout rounding in lat-

eral profile, with a distinct labial notch; tympanum vertically oval

(height 1.3 mm.; length, .9 mm.); eye-length, 3.3 mm.; eye to nostril,

2.2 mm.; nostril to median lip notch, 1.5 mm. Width of an eyelid

(2.2 mm.) slightly less than interorbital interval (2.4 mm.); ele-

vation of snout (greatest), 2.6 mm.; elevation at nostril, 2.1 mm.
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Area about tympanum somewhat swollen; upper eyelid rough
with some indistinct tubercles; a moderately prominent tubercle

at jaw angle; the vocal sac rather circular reaching on breast; an

indication of a breast fold (at least in male); the chin and vocal

sac finely granular; loreal region not or but slightly concave, slop-

ing obliquely to lip. Tongue shield-shaped emarginate on poste-

rior edge, free for more than half its length; choanae small, lateral;

vomerine teeth in two small fasciculi consisting of few teeth (the

area has been scratched with a needle
)

situated mesially, distinctly

behind choanae, not widely separated from each other; ostia

pharyngea smaller than choanae.

W^
Fig. 20. Eleutherodactylus altae Dunn. K.U.M.N.H.

No. 28171, Isla Bonita, Volcan Pods, Costa Rica; actual

snout-to-vent length, 19.8 mm.

Arms short, the wrist barely reaching tip of snout. Digits bear-

ing unequal sized discs, some asymmetrical; inner metacarpal tuber-

cle elongate, oval, nearly equal to length first finger between disc

and tubercle; outer tubercle somewhat bifid; supernumerary tu-

bercles present; subarticular tubercles smooth, none divided; first

finger shorter than second; no webs on fingers but trace of ridges
on lateral edges of digits.

Heel reaches to middle of eye; when folded at right angles to

body, heels touch but do not overlap. No trace of web on feet;

subarticular tubercles on feet small, distinct; inner metatarsal tu-

bercle large, flat, nearly equal to length of first toe; outer tubercle

distinct, round; discs equally as large as those on fingers, and def-
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initely asymmetrical, particularly those of the third and fourth toes;

numerous supernumerary tubercles; indications of an inner tarsal

tubercle near the inner metatarsal tubercle; a distinct tubercle on

heel; fifth toe longer than third.

Skin smooth above with some tubercles on head; venter granular,

as is about half area on ventral surface of thigh; granules below

vent irregular, with an indistinct groove behind vent; inguinal gland
rather inconspicuous.

Color: Dark gray on dorsal surface of body and head; lighter

gray on under surfaces; a large elongate inguinal spot extending

nearly half length of body and continuous with a similar elongate

spot covering front of thigh (coral-red in life); two white spots

on under surface of tibia and one on the front of the tarsus; a white

spot on the posterior surface of thigh.

Measurements in mm. of Eleutherodactylus altae
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extend behind it for some distance. Choanae rather large, nearly

lateral, half-moon shaped, their greatest length in distance between

them, approximately 2.8 times. A ventral discoidal disc present

with the folds on side distinct anteriorly, but posteriorly indistinct

so that it is impossible to say whether they terminate in front of

thigh or not.

Leg short, the heel reaching anterior edge of eye when brought

forward; fifth toe reaches farther forward than third; no trace of an

inner tarsal fold; two or three tubercles along outer edge of tarsus

representing a remnant of an outer tarsal fold. Nostrils separated

by a distance greater than their distance from the deep notch in

upper lip; but smaller than their distance to eye. There are more

or less distinct curved canthii behind occiput, and five symmetri-

cally arranged tubercles on the head and occiput (see figure).

The color in life is generally blackish above and along the sides;

below somewhat lighter but heavily pigmented with brownish

black; chin lighter, the pigment (under lens) is seen to be flecked

and reticulated with lighter color; three or four very small reddish

flecks on both upper and lower lip; a large red-orange spot in front

of elbow joint; and a large axillary red-orange spot; a large red-

orange area in groin in contact with (or narrowly separated from)

a large rounded spot of same color on the anterior face of femur;

three other rounded smaller spots on same side of femur; posterior

face of femur black, each with a red-orange spot and a white

spot; under surface of tibia with numerous white spots, some partly

fused together; dorsoanterior surface of tarsus and inner toes with

white spots.

Remarks: One other species that I know only from description

suggests relationship to this species. This is Syrrhophus pardalis
Barbour *. From pardalis it is presumed that altae differs in the

presence of vomerine teeth (not mentioned but placed in a genus

usually lacking these teeth); it differs in having deep coral-red or

red-orange colored spots rather than silvery white spots (possibly

faded?), in the asymmetry of the discs of the outer fingers and toes

(
in pardalis they are "round"

) ;
in the shorter limb, (

in pardalis the

heel reaches tip of snout); in the failure of the heels to overlap
when limbs are folded f (overlap considerably in pardalis). This

species measures as follows: length, 25 mm.; head width, 9.5 mm.;
arm, 13.5 mm.; leg, 42 mm.; tibia, 14 mm.

The measurements of S. pardalis show interesting differences;

'
Syrrhopus (sic) pardalis Barbour, Proc. New England Zool. Club, vol. 10, Mar. 2,

1928, pp. 26-27, pi. 1, fig. 2.

f Barbour mentions Tomodactylus simulac (sic) Giinther in comparison. Tomodactylus
amulae is intended —a very different species as he suggests.
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ahae has a snout- vent length of 20 mm., pardalis 25 mm. The arm

in both forms is practically the same, 13.1 and 13.5; however the

leg in altae ( in female
)

is 29.5, in pardalis, 42.

The tympanum is slightly more distinct than is shown in the

figure, and the terminal discs of outer digits are somewhat more

expanded than shown, since on this specimen they have been some-

what dessicated.

Eleutherodactylus diastema (Cope)

Lithodytes diastema Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8,

1875, pp. 155-156 (type locality, "Camp Mary Caretta," Panama); Proc.

Amer. Philos. Soc. 1886, vol. 23, p. 274 (Nicaragua); U. S. Nat. Mus. Bull.

32, 1887, p. 16.

Hylodes diastema Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata
in the collection of the British Museum, ed. 2, 1882, p. 212; Giinther,

Biologia Centrali-Americana; Reptilia and Batrachia, 1901, p. 238; Nieden,
Das Tierreich, Lief. 46, Anura I, 1923, pp. 432-433.

Hyla chica Noble, Bull. Amer. Mus. Nat. Hist., vol. 38, June 20, 1918, pp.
335-339, pi. 18, text figs. 3-6.

Eleutherodactylus diastemma (sic) Barbour and Dunn, Proc. Biol. Soc. Wash-
ington, vol. 32, 1921, p. 161 (Costa Rica).

Eleutherodactylus diastema Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5,

1931, pp. 411-412.

Stjrrhopus ineptus Barbour, Proc. New England Zool. Club, vol. 10, 1928,
pp. 25-26, pi. 1, fig. 1. (I have examined the type [MCZ. No. 13050]. The
pads on the toes shown as being minute in the figure actually are larger).

Diagnosis: This form may be diagnosed by the following: di-

minutive hylalike frogs (maximum size for females 24 mm., of

males 20 mm.
) ; the skin smooth or occasionally with some scattered

small tubercles on sides of head or body; tympanum diameter

nearly half length of eye; fingers and toes with relatively large

discs, without a trace of web, the two outer toes seem more closely

bound together at the basal metatarsals than are the other toes and

the outer toe seems to arise from a point farther forward than the

third toe; tubercles under hand and foot rather indistinct; vocal

sac and vocal slits in male.

Description of species: (From K.U.M.N.H. No. 24981 $ .) Head
rather oval, moderately rounded, with the canthus rostralis rounded;

eye large, as long as the snout; nostrils lateral, area about them

slightly swollen; tip of snout bearing a minute point or "nose"

(not invariably discernible); tympanum distinct its diameter a

little more than one third length of eye, loreal region sloping to lip

not concave; tongue large, broadly rounded behind (not emargi-

nate), greatly narrowed in front (greatest length, 6 mm.; greatest

posterior width, 4 mm., anterior width, 1 mm.); tongue free for

more than half of its length and free at sides; opening of Eustachian

tubes small, about one third size of small choanae; choanae rather
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widely separated, somewhat lateral in position, partially hidden

when seen from below, by shelf from maxillary; small vomerine ele-

vations, without vomerine teeth.

Skin generally smooth but a few small tubercles on eyelid and

behind jaw angle; rather granular low on sides, while the venter

itself has a suggestion of granulation posteriorly; median part of

underside of thighs distinctly granular or areolate; only a faint

trace of a supratympanic fold; under lens one may discern fine

vermiform folds or corrugation.

Arm short, the wrist reaches the tip of snout; hand short; discs

broad, the largest a little smaller than tympanum, the width of

largest (1.2 mm.) double width of finger (.51 mm.); first finger

shorter than second; subarticular tubercles small, rather flattened

not especially distinct; an inner palmar tubercle lateral to base of

first finger; a larger median palmar tubercle (may be partially di-

vided); a few small indistinct supernumerary tubercles.

Heel to back part of eye when brought forward; largest discs

on toes equal to those on fingers; fifth toe bound more tightly to

fourth at base than third; fifth reaches farther forward than the

third; no web present on either hand or foot; subarticular and super-

numerary tubercles small rather indistinct; outer metatarsal tubercle

a little smaller than inner but relatively more elevated and dis-

tinct; tarsal tubercle or fold indistinct or wanting.

Color (in life): "Light flesh above, below with a pink wash on

thighs and legs; toes salmon."

In alcohol the general color is brownish gray with a faint trace

of a median line; below light flesh; under a lens one discerns

slightly more pigment on the dorsal surface; the pigment is equally

but sparsely scattered over the entire under surfaces including

palms and soles; there is faint indication of two rather short lateral

lighter lines on sides of back.

Measurements in mm.: Snout to vent, 23.9; width of head, 8.8;

length of head, 8.4; length of eye, 3.2; tympanum, 1.15; length of

snout, 3; arm, 15; hand, 5.5; leg, 29; tibia, 10; foot and tarsus, 13.

Variation: Males have a large vocal sac, lemon yellow in color;

the vocal slits are rather posterior in position. The vomerine eleva-

tions are usually visible as two flattened slightly raised areas con-

siderably behind but between inner levels of choanae; the presence

of teeth can sometimes be discovered by a needle, even when not

appearing above the gums.
Distribution: Specimens were taken at Cervantes and at Isla

Bonita in bromelias. None were discovered by hearing them call.
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At Los Diamantes however practically all the specimens discovered

were calling from low trees at night. Specimens were taken near

Empalme and in the National Forest. The species has been re-

ported from Nicaragua to Panama.

Remarks: This tiny frog, its maximum snout-to-vent length

only 24 mm., is commonly found in bromelias, from the lowlands

up to an elevation of about 5500 feet. Specimens taken in the

daytime from such places are usually brownish often rather dark

brown, sometimes with longitudinal lighter lateral lines, some-

times with little or no pattern evident save for two short, lighter

lines along the sides of the back. Those taken at Los Diamantes

at night calling from branches of low trees and shrubs had a well-

defined black pattern on a grayish ground color. These forms

differ somewhat from typical specimens from higher elevation so

that they may merit subspecific designation. The pads on the toes

are a trifle larger, the snout is observably narrower and the toes

are free a greater length. The call is a short whistle.

Eleutherodoctylus cerasinus (Cope)
Figure 21

Hylodes cerasinus Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8,

1875, pp. 112-113, pi. 26, fig. 4 (type locaHty, eastern slope, Pico Blanco,
Costa Rica; W. Gabb, coll.); Brocchi, Mission Scientifique au Mexique et

dans TAnierique centrale; fitude des Batraciens de I'Amerique centrale,
livr. 2, 1882, pp. 57-58; Boulenger, Catalogue of the Batrachia Salientia s.

Ecaudata in the collection of the British Museum, 2nd ed., 1882, p. 216;

Cope, U. S. Nat. Mus. Bull. 32, 1887, p. 15. Giinther, Biologia CentraH-

Americana; Reptilia and Batrachia, Aug., 1900, p. 231 (part.). (The speci-
men from La Palma, Costa Rica, is probably not of this species); Nieden,
Das Tierreich, Lief. 46, Anura I, 1923, pp. 437-438 (part.).

? Eleiitherodactylus ceresinus Barbour and Dunn, Proc. Biol. Soc. Washington,
vol.34, 1921, p. 161 (Zent).

Eleutherodacttjliis cerasinus Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5,

1931, p. 411 (Gatun, Canal Zone; Costa Rica).

Diagnosis: A vocal sac present in male; venter very strongly

granular; diameter of tympanum one third length of eye; no trace

of webs on digits; W-shaped fold or ridge outlined on back of

occiput; discs large, distinctly larger than tympanum, equal to half

diameter of eye; area behind eye and tympanum rugose.

Description of the species: (
From K.U.M.N.H. No 28343. ) Head

as wide as body, oval in outline; snout much narrowed; canthus

rostralis distinct, somewhat rounded, terminating at the swollen area

above nostril; a slightly depressed area between nostrils and at tip

of snout; latter reaches bevond the line of the mouth 1 millimeter;

canthal region not or scarcely concave, sloping very obliquely to

lip; eye moderately large; its length (4.2 mm.) about equal to its

distance from the nostril (4.1 mm.); length of snout 5.4 mm.; tym-
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panum moderate, a little higher than wide
( $ ), 1.6 mm. in

greatest diameter, more than one third length eye; a heavy warty

supratympanic fold, tending to obscure upper border of tympanum,
forms an angle rather than a curve as it passes down behind tym-

panum; two large pyramidal tubercles slightly below and behind

tympanum.
Vomerine teeth in two very small, slightly elevated fasciculi, well

separated mesially, lying within the inner level of choanae, but con-

f9
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Fig. 21. Eleutherodactylus cerasinus (Cope). K.U.
M.N.H. No. 28343; Morehouse Finca, 5 mi. SWTurrialba,
Costa Rica; snout-to-vent length, 33 mm.

siderably behind them; choanae about equal in size to opening of

Eustachian tubes; tongue oval, cordiform, notched slightly behind,

free for nearly half its length. (Males with vocal sac and distinct

vocal slits.
)

Arm moderately long, the wrist reaching beyond tip of snout;

first finger smaller and shorter than second, its disc only slightly

wider than digit, those of two outer fingers largest (1.8 mm. wide),
much larger than tympanum; subarticular tubercles rather large,

distinct; supernumerary tubercles on palm moderately distinct; un-

equal in size; inner metacarpal tubercle oval; outer palmar tubercle

large, more or less completely divided, the inner part largest; four

or five distinct tubercles in a row under arm; dorsal surface of

fingers and hand with some smooth indistinct tubercles.
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Heel reaches to a point between eye and nostril but nearer the

latter; toes long, completely free, the metatarsals of the outer two

closely bound together; discs large but not reaching size of discs

on outer fingers, that on first toe smallest; a large projecting inner

metatarsal tubercle; outer present but small; supernumerary tuber-

cles present; subarticular tubercles distinct; a fairly distinct tuber-

clelike swelling immediately behind discs on both hands and feet;

no trace of a web.

Skin above generally smooth with some minute granules in

loreal region and behind eye; area about tympanum with small

granules and larger tubercles; a supratympanic fold and a fold

from back of orbit following the slightly elevated area of occiput,

terminating on shoulders in an elongate tubercle; behind these and

somewhat wider apart, another pair of tubercles; a single median

tubercle in middle of occiput; axillary region and anterior two

thirds of sides nearly uniformly granular; groin and under surface of

femur and tibia smooth; chin and breast completely smooth; belly

strongly and regularly granular; about half of median ventral por-

tion of thighs and an area in anal region granular; posterior part of

thigh smooth; a few low ridges follow the dim dark marks on tibia.

Color (in life): Generally yellowish clay, somewhat variegated

above; head blackish, the sides similar to back, but becoming pink
in smooth area of groin and anterior face of femur for half its length.

Posterior part of femur and part of tibia deep red; fingers whitish;

legs olive, with dark olive-gray bars. Throat, breast and venter

whitish with some very indistinct dusky shading; back part of rump
a little dusky; limb bars dim; some dusky spots below eye; tip of

snout dark; considerable pigment on under surface of foot, less

under hand.

Measurements in mm. of Eleutherodactylus cerasinus
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Variation: The colors vary somewhat, age presumably being

a factor. In No. R.C.T. 357 the general color is yellow-brown

above, and the reddish marks of groin and thigh are less distinct.

There is no red present on tibia. The lighter areas on the sides

are yellow or yellow-olive, while the head generally is darker. In

R.C.T. No. 386, the specimen is "pinkish-brown above, whitish be-

low; a pink spot on thigh." R.C.T. No. 356 "has a light, clay-

colored, median stripe from occiput to groin."

In the preserved specimens the sides of the shoulders are darker

and there are some dark spots on lips and a suggestion of a dark

line along the edge of the canthus and tip of snout, a dark mark

between orbits and one on base of snout. A pair of black tubercles

may be present on the posterior part of the rump. In younger

specimens the tubercles and folds are less distinctly marked. The

males are very much smaller than females, the largest of several

fully adult males being only 21 mm. These differ from females in

the character of the first finger (bearing two groups of nuptial

glands), and the tympanum is but little larger proportionally than

it is in the females. A young male specimen (R.C.T. No. 385)

has a pair of curving light lines beginning behind the eye and meet-

ing on the middle line of the body, then continuing to the rump.
On each side bordering this from the eye, is a black stripe. There

is a deep-black median spot on occiput, an interorbital bar, a dark

mark on the snout, darker lines on the upper edge of the canthi

and several dark spots on the upper lip. The limbs are very dis-

tinctly barred.

The type specimen of cerasinns (U.S.N.M. No. 32572) is old

and soft. Characteristic folds and tubercles of the skin are absent,

and many characters cannot be determined. The heel reaches to

a point just in front of the eye. The length of the eye (3.6 mm,)
is about 3 times the tympanum (1.25 mm.). The specimen has no

vocal slits but may be a female. There is a faint suggestion of web
between first three toes which may be due to the condition of the

specimen. The choanae are large, the anterior edge elevated

(hangs down); vomerine tooth fasciculi elongate, triangular, much
behind choanae but beginning anterior to their posterior edge.

The species was taken on the ground, at Morehouse Finca near

Turrialba and at Boquete Camp, west slope of Cerro de la Muerte
at approximately 2000 meters elevation. The type locality is on

the eastern slope of Pico Blanco in southern Costa Rica. Dunn has

reported the species at Zent, Costa Rica, from near sea level.
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Eleutherodactylus diibitus sp. nov.

Figure 22

Type: K.U.M.N.H. No. 24942, Isla Bonita, (American Cinchona

Plantation), Volcan Poas, southeastern slope, elev. 5500 ft.

Paratypes: K.U.M.N.H. Nos. 24910-24948. R.C.T. No. 1981, lot

number for 53 specimens. All topotypes.

Diagnosis: Maximum size of female 38 mm., maximum of males

25 mm.; males without vocal sacs or vocal slits; fingers and toes

without webs, long, slender, the discs twice or more the width of

digits; tympanum minute about %diameter of eye; probably less

than one twelfth of the area of the eye; venter and throat (usually)

finely granular; color and markings variable.

Description of species: (From K.U.M.N.H. No. 24942). Width

of head (15.2 mm.) approximately equal to its length (15.1 mm.);
canthus distinct, rounded on edge; area about nostrils swollen but

there is no noticable depression between them; eye moderately

large, protuberant, the length of eye (4.9 mm.) less than length of

snout (6.2 mm.); nostrils much nearer median notch in upper lip

Fig. 22. Eleutherodoctylus duhittis sp. nov. Type. K.U.M.N.H.
No. 24942; Isla Bonita, Volcan Poas, Costa Rica; actual snout-to-vent

length, 35.5 mm.
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than to the eye; tympanum small, its diameter
(

1 mm.
) approxi-

mately one fifth length of eye; width of an upper eyelid equal the

interorbital width; tongue longer than wide, free for nearly half

its length, not minutely emarginate behind; vomerine teeth in two

transverse raised fasciculi each larger than a choanae, and separated
from each other by a space nearly equal to width of one group;

they lie considerably behind, but between the level of inner margin
of choanae.

Skin smooth on dorsal surface with numerous smooth tubercles

or small pustules on sides, especially in axillary regions and side

of head near jaw angle; a tubercle between eyes; an indistinct

W-shaped ridge marks a more elevated area on occiput; a slight

supratympanic fold curves down to arm. Arms with large rounded

tubercles on outer side; underside of thighs and venter uniformly

granular, the chin only indistinctly granular.

Arm long, the wrist reaching considerably beyond snout tip;

fingers free of web, long, slender, with discs, that on first smallest,

those on third and fourth largest, nearly equal, the width
(

2.8 mm.
)

more than half length of eye; subarticular tubercles present, distinct;

supernumerary tubercles on palm; a moderately large inner palmar
tubercle at base of first finger; a bifid or tripartite median palmar

tubercle; an indistinct row of tubercles under forearm; leg rather

short the heel reaching slightly in front of eye; fingers long with a

suggestion of narrow lateral ridges on each side of digits; terminal

discs large but scarcely reaching size of those on fingers; metatarsals

of two outer toes strongly united, the fifth toe extending beyond
third. Small subarticular tubercles as well as supernumerary tuber-

cles present on sole; a large inner metatarsal tubercle nearly half

as long as first toe; outer tubercle small; a short metatarsal ridge
from inner tubercle onto metatarsus ending in a tubercle; when legs

are folded heels touch or minutely overlap.

Color: Ground color gray with dusky darker flecks and reticula-

tions, the lateral folds of the Wpattern edged with a narrow black-

ish line; some dorsolateral spots with diffused pigment; limbs very

dimly barred, the lower part of posterior face of femur uniform

brown away from anal area; below whitish with a fine dim reticula-

tion of dusky; chin and breast lighter but with fine pigment; marks

on side of head obsolete; a light area on heels; inner fingers light

colored.
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Measurements in mm. of Eleutherodactylus dubitus sp. nov.

Type 24942$ 24933? 24922 9 24913,5 24948,3 24918 5

Snout to vent 35 37.5 36 35.5 25 24 23

Head width 13 15.2 14.6 14.9 9.8 9.8 9.8

Head length 13 15.1 14 14 10 10 10

Arm 22 25 25 25 17 17 16

Hand 9 11 11 11 9 7.3 7.4

Leg 55 65 56 55 39 38.3 37

Tibia 17 17 18 18 13 12.8 12.6

Foot and tarsus 24 26 26 26 19 18.6 17

All numbered specimens from Isla Bonita, Costa Rica.

Variation: In this species there are several color patterns that are

found occasionally so different as to make the beholder question
whether the forms are the same. A few of the more striking types
of pattern are listed.

1. The general pattern delineated above is characteristic of ap-

proximately 81 per cent of the specimens examined. There is, how-

ever, some variation in pattern, often a distinct lighter area appear-

ing on the occiput. This is characteristic of both sexes.

2. A nearly uniform brownish black or blackish brown above

with some slightly lighter areas sometimes visible; the venter is

brown —the pigment heavy, the sides having large blackish spots

with lighter interspaces. In life these may display some pink or

reddish coloration in the thigh area or groin. This type of color

occurs in both sexes. These constitute approximately ten per cent

of the specimens.

3. In both dark and light forms the top of head and body is uni-

form clay-color; in lighter forms the sides are spotted. Six of these

specimens have been seen, one clasping a female of the first group.

4. In these the body is relatively dark save for a symmetrical

light clay-colored area beginning on snout and extending back on

the elevated jiart of head bounded by the W-shaped folds. The

light spot has two tiny symmetrical dark markings near the back of

the head.

5. A median light stripe extends the length of the body. There

is a tendency for the pigment to become arranged so as to show two

darker stripes one on each side of the light stripe; three of the four

specimens so marked are light, one is of the dark phase.

6. One very young specimen has two broad dorsolateral stripes.

This specimen was taken at Cervantes.

Specimens for the most part were taken at night with the aid of

a light. The males were calling from small shrubs or from the road-
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cuts. It was, perhaps, the most common species at Isla Bonita dur-

ing my visit there in 1947. Males are especially small compared
with the females.

I cannot agree that this species should be referred to Eleuthero-

dacttjJus latidiscus. This latter species, while agreeing in certain

characters, i. e. the absence of the vocal sac, in the males, is a much

larger species reaching a snout-to-vent length of 52 mm.; the ventral

skin is smooth rather than granulate; and the tympanum is very

much larger, one third to two fifths diameter of eye. The largest

Costa Rican specimen of ditbitus (female) in the large series avail-

able to me is only 38 mm. Any close relationship to Eleiithero-

dactylits ventrimarmoratits is likewise doubtful. Here again the

name applies to a species having a smooth venter. The marking
of dorsum and thighs is distinctly different, and the tympanum is

larger. I would suspect that E. ventrimarmoratiis is more closely

related to Eleutherodactylus ceresintis than to the form here de-

scribed. (See Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 8,

1933, pp. 68-69. )

Eleutherodactylus noblei Barbour and Dunn

Figure 23

Elentherodactt/Jiis noblei Barbour and Dunn, Proc. Biol. Soc. Washington,
vol. 34, Dec. 21, 1921, pp. 161-162 (type locality Guapiles, Costa Rica,
Dunn coll.).

This species perhaps doubtfully separable from Eleutherodactylus

lanciformis (Cope) is represented by three specimens in the ma-
terial at hand; two smaller examples are from Guapiles, the type

locality for noblei, and one, a large adult, is from near Turrialba.

Diagnosis: A purplish-black stripe on side of head from tip of

snout crosses tympanum, and continues, much narrowed, to middle

of side; canthus distinct, rounded; no folds or distinct tubercles on

body, except a straight dorsolateral fold from eye above tympanum
continued to near groin, with a short diagonal branch running down
behind tympanum; venter and throat smooth, the belly with a

broad strongly defined discoidal fold; a sharply defined tarsal fold;

legs long, heel extending several millimeters beyond tip of snout;

hands without webs; some trace of webs on feet.

Description of species: (From K.U.M.N.H. No. 28172, Turrialba,

C. R.) Head broader than body, its width (25.5 mm.) minutely

greater than length (25 mm.); eye proportionally small, its length

(
6.2 mm.

) approximately half length of snout (
12 mm.

) ; tympanum
large, vertically oval, placed slightly diagonally (

5.3 mm. x 3.6
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mm.), separated from eye by a distance of 3.6 mm.; canthus distinct,

rounded, but due to the sharp dehneation of dorsal and lateral color

it appears angular; area about nostril slightly swollen, the nostrils

not terminal, 8 mm. from eye, 3 mm. from tip of snout and 5.2 mm.
from median notch in upper lip; snout projecting beyond mouth
3 mm.; width of an upper eyelid (5.3 mm.) much less than inter-

FiG. 23. Eletitliewdactijlus noblei Barbour and Dunn. K.U.M.N.H.
No. 28172; Turrialba, Costa Rica; snout-to-vent length, 60 mm.

orbital width
(

8.3 mm.
) ;

loreal region slightly concave, nearly verti-

cal, the lower part sloping obliquely to lip.

Vomerine teeth in two series on triangular elevations between

choanae and anterior to their posterior level, each series smaller

than a choana; choanae lateral, when seen from below appearing

oval; tongue longer than wide, a little wider posteriorly than an-

teriorly, distinctly emarginate behind, and free behind for one third

of its length.
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Arm long, wrist extending half length of forearm beyond snout;

no webs on digits of hand; first finger longer than second, each with

a narrow terminal disc; two outer fingers with discs at least one

and one-half times larger; subarticular tubercles oval, moderately

prominent; supernumerary tubercles indicated but indistinct; inner

metacarpal tubercle oval, elongate, at base of first finger; median

palmar tubercle a large pad, partly divided; no fold or tubercles

on under surface of arm; leg long, the heel reaching about 8 mm.

beyond tip of snout; heels overlap 8 mm. when legs are folded

at right angles to body; a sharply defined, continuous, tarsal fold

more than half length of tarsus; discs of toes smaller than those

on fingers, that of first and fifth smaller than the other three, fourth

largest, all more or less asymmetrical; subarticular tubercles promi-

nent; five supernumerary tubercles on sole; inner metatarsal tu-

bercle oval, elevated, more than a third length of first toe; outer

tubercle small, distinct; third and fifth toes reach forward equal

distances or the third slightly the longer; a small remnant of a

web between the first and second toes extending as a very narrow

fringe nearly half length of second; between second and third a

still larger remnant, but web barely indicated between the third,

fourth, and fifth; dorsal surface finely shagreened or granular; sides

of body minutely but smoothly granular; a considerable part of

under side of thigh granular, as is also anal area and to a lesser

extent inner ventral part of thigh; the supratympanic fold, with a

posttympanic branch, continues as a skin fold along side of body
to groin; chin and venter smooth or transversely wrinkled, the ven-

tral abdominal "disc" sharply outlined by a discoidal fold.

Color: Dorsal surfaces generally grayish mauve or lavender with

a pair of curving stripes arising above tympanum, curving back to

near the median dorsal line, then diverging slightly before they

terminate; on the sacrum a pair of dorsolateral stripes begin back

of shoulders and continue to groin; a moderately distinct darker bar

across head in interorbital region preceded and followed by a simi-

lar but curving line; a pair of rounded dusky spots on middle of

snout; arms and legs dimly barred with light brown, the lines

curving somewhat or assuming the character of chevrons on the

tibia; between these bars, very narrow intervening lines visible;

posterior face of thigh uniformly dusky with minute flecks and

lighter reticulations; darker lavender on under surface of tarsi and

feet; entire venter and chin white with very slight pigmentation
on chin; under side of hand nearly white; a hair-fine median dorsal
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line. In life the general ground color is yellowish or yellowish

brown with a pinkish wash on sides, on front of thigh, and on

lighter parts of limbs.

Measurements in mm. of Elcutherodactylus noblei

(28 172 9
Number collection ^ t- t

y
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Eleutherodactyhis gollmeri ( Peters )

Figure 24

Hylodes gollmeri Peters, Monatsb. Akad. Wis. Berlin, 1863, p. 409 (type
locality, Caracas, Venezuela, Gollmer coll. 2 specimens); Boulenger, Cata-
logue of the Batrachia Salientia s. Ecaudata in the collection of the British

Museum, 2 ed., 1882, p. 205 (Quito, Peru, and Sarayacii, Ecuador); Proc.
Zool. Soc. London, vol. 2, Oct. 1, 1903, p. 69 (Chapada, Matto Grosso,
Brazil); Nieden, Das Tierreich, Lief. 46, Anura I, 1923, p. 464.

Hylodes giintheri Steindachner, Verh. Ges. Wien, vol. 14, 1864, p. 246, pi. 17,

fig. 1, la. (type locality, Brazil).

Elcuthewdactylus gollmeri Dunn, Proc. Acad. Nat. Sci. Philadelphia, vol. 84,
1932, p. 24 (places rostralis Werner, humeralis Fowler, and goldmani Noble
in synonymy); Occ. Papers Boston Soc. Nat. Hist., vol. 8, June 7, 1933, p.
67 (El Valle de Anton, Panama.).

Lithodytes lanciformis Cope, Proc. Amer. Philos. Soc, 1877, p. 88 (type locality
"West coast of Central America" ) .

Hylodes lanciformis Brocchi, Mission Scientifique au Mexique et dans I'Amer-

ique Centrale; Etude sur les Batraciens de I'Amerique Centrale, livr. 1, 1881,
p. 55; Boulenger, Catalogue of the Batrachia Salientia. . . . 1882, p. 202;
Giinther, Biologia Centrali- Americana; Reptilia and Batrachia, 1901, p. 239;
Nieden, Des Tierreich, Lief. 46, Anura I, 1923, p. 429; Barbour and Dunn,
Proc. Biol. Soc. Washington, vol. 34, 1921, pp. 161-162 (Navarro and
Guapiles, Costa Rica).

Diagnosis: Medium-sized terrestrial frogs, maximum snout-to-

vent length approximately 40 mm.; scarcely any sexual differentia-

tion in size; snout rather narrow, the canthus sharply defined; a

purplish black stripe from tip of snout covering side of head and to

a point low on side; no vocal sac in male; a pair of black tubercles

behind shoulders; subarticular tubercles large; small finger discs,

larger ones on toes, all somewhat pointed with a tiny web remnant

on foot.

Description of species: (From K.U.M.N.H. No. 30874, Moravia,

Costa Rica.) Medium species (33mm.) the snout rather bluntly

pointed, oval; canthus distinct, the lines of canthi converging to-

ward nostrils, then widening at nostrils; top of head and snout

flattened somewhat without depression between nostrils; area about

nostrils swollen slightly laterally; line of canthus continuous with

thickened line bordering upper eyelid; tympanum large, edges ele-

vated, 2.2 mm. wide, 2.5 mm. high; distance between tympanum and

eye, 1.8 mm.; length of eye opening (4 mm.) equal to distance be-

tween eye and nostril (4 mm.); length of snout, 6 mm.; width of an

eyelid (3 mm.), less than interorbital width (4.2 mm.); loreal region

not concave, sloping regularly from canthus to lip; tongue slightly

longer than wide, not or but slightly nicked behind; vomerine teeth

in two raised fasciculi lying between inner levels of choanae but

not reaching their posterior levels, separated from each other by
half width of one fasciculus, and from the choanae by width of a

fasciculus; ostia pharyngea triangular, but equally as large as

choanae; (male without vocal sacs).

I
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Arm short, the wrist reaches to tip of snout; first finger longer

than second; no web between fingers; discs present but those on

two inner fingers not wider than digits; outer somewhat wider, all

more or less pointed at tips; subarticular tubercles prominent (less

so than in rhodopis); six supernumerary tubercles on bases of

fingers and palm; a prominent rather elongate inner metacarpal

tubercle; palmar tubercle large, bifid, the outer part half size of

inner part; several elongate tubercles under arm forming a broken

ridge or fold; no webs on fingers but a ridge along inner edge of

inner fingers.

Fig. 24. Eleutherochicttjlus goUmeri (Peters). K.U.M.N.H. No.

30874 Moravia, Costa Rica. Actual snout-to-vent length, 33 mm.

Leg very long, the leg brought forward, the heel reaches 6.5 mm.

beyond tip of snout; when legs are folded, the heels overlap 5.5 mm.;
toe discs larger than those on fingers, all more or less pointed; a

web remnant between three inner toes, continued along inner edges
of toes as a narrow fringe or ridge; a distinct, rather prominent,

inner metatarsal tubercle; a small but distinct conical outer tubercle;

a strongly defined inner tarsal fold along distal half of tarsus; a

ridge along outer edge of fifth toe more or less continuous along
outer edge of tarsus as a series of indistinct tubercles; third and

fifth toes reach forward nearly an equal distance.
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Skin above on dorsum, head and limbs, with some minute granu-
lation and some somewhat larger tubercles; eyelid with small tuber-

cles; a pair of larger tubercles (usually black) on dorsum behind

level of arm insertions; thickened edge of eyelid continuous with

a small but sharply defined supratympanic fold which terminates

a little behind level of arm insertion; a curving supratympanic

ridge visible in front and behind tympanum but coinciding with

the fold above the tympanum; chin, breast, and venter smooth;

some granulation on under and posterior part of thigh; a strong

heel tubercle; a ventral disc outlined by a narrow fold terminating
some distance in front of thighs; no inguinal gland discernible.

Color: Above brownish, with a dim darker pattern; head light

brown above, black laterally; lines of canthi lighter, continued for-

ward to lip as two narrow white lines; behind eye the whitish line

follows above the black and terminates low on side behind arm in-

sertion; a hair-fine median cream line; a dark triangular spot on

occiput beginning between eyes; some dim diagonal lines on sides;

a dim bar crossing rump; limbs strongly barred with darker brown

and edged with lighter, the marks continuous when legs are folded,

those on tibia arranged as chevrons; a black spot on each forearm,

on thighs near knees, two at vent; blackish on underside of tarsus

and foot, and a line on under surface of tibia; chin and venter cream

to flesh-white, front of thighs somewhat pinkish; a fine scattering

of pigment on chin; venter free of pigment.

Measurements m mm.: Snout to vent, 33; width of head, 14;

length of head, from jaw angle, 15; length of arm, 22; leg, 69; tibia,

23; foot and tarsus, 34.

Variation: There is considerable variation in the darkness and

lightness of the ground colors. Some specimens are light gray to

fawn or clay, others deep brown; the dark color on the side of head

(
loreal region, below eye, tympanum and a stripe continuing down

on side )
is almost invariably the same. I have however found two

specimens (7980 Chicago Natural History Museum, Suretka, C.R.

and K.U.M.N.H. No. 30872, Moravia, C.R. that differ in this char-

acter. The black on the side of the head is broken into a series

of discrete dark brown or black spots separated or bordered by clay

white, that extend from the tip of the snout to behind tympanum.

The Suretka specimen has the tarsal fold extending farther on tarsus

than in the described specimen.

Remarks: Individuals were found in deep forest hopping about

the forest floor in the daytime. There is no vocal sac in the male,

and I am not aware of having heard them make any calls.
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Specimens have been taken by me at Moravia
(

Caribbean drain-

age); Isla Bonita; Morehouse Finca, Turrialba; it is probably widely

distributed in Costa Rica. I have not taken specimens above 5500

ft. elevation. It has been reported from Navarro and Guapiles.

Eleutherodactijhts podiciferiis (Cope)*

Figures 25, 26, 27, 28

Lithodytes podiciferiis Cope, Journ. Acad. Nat. Sci. Philadelphia, new ser., vol.

8, 1875, pp. 107-108, pi. 23, fig. 9 (type locality, 5000-7000 feet elevation

on Pico Blanco, eastern Costa Rica); U. S. Nat. Mus. Bull. 32, 1887, p. 16.

Hylodes podiciferiis Brocchi, Mission Scientifique au Mexiciue et dans I'Amer-

ique Centrale; Etude des Batraciens de rAmerique Centrale, Hvr. 1, 1881,

p. 56; Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata in the

Collection of the British Museum, 2nd ed., 1882, p. 203.

Lithodytes muricinus Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8,

1875, pp. 108-109, pi. 23, fig. 13 (type locality, Pico Blanco, eastern Costa

Rica).

Hylodes muricinus Brocchi, Mission Scientifique au Mexique et dans I'Amerique
Centrale; fitude des Batraciens de TAmerique Centrale, livr. 1, 1881, p. 56;

Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata in the Collec-

tion of the British Museum, 2nd ed., 1882, p. 203.

Lithodytes muricinus muricinus Cope, U. S. Nat. Mus. Bull. 32, 1887, p. 16.

Lithodytes muricinus luihenatus Cope, U. S. Nat. Mus. Bull. 32, 1887, p. 16.

Lithodytes rhodopis (part.) Cope, Proc. Amer. Philos. Soc, vol. 31, 1893 (Dec.
23), pp. 337-338.

Hylodes rhodopis ( part. ) Giinther, Biologia Centrali- Americana; Reptilia and
Batrachia, Aug., 1900, pp. 232-233, pi. 67, fig. c, c'.

PEleutherodactylus rhodopis Barbour and Dunn, Proc. Biol. Soc. Washington,
vol. 34, Aug. 17, 1921, p. 161 (Camino del Rio, Costa Rica).

PEleutherodactylus hlairi Barbour, Proc. New England Zool. Club, vol. 10,

Mar. 2, 1928, pp. 29-30, pi. 3 (in color) (type locality Gutierrez, Boca del

Toro province, Panama, near the Costa Rican frontier ) .

Lithodytes hahenatus Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8,

1875, p. 109 (type locality, Pico Blanco).

Hylodes hahenatus Brocchi, Mission Scientifique au Mexique et dans I'Amerique
Centrale; Etude des Batraciens de I'Amerique Centrale, livr. 1, 1881, p. 56;

Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata in the Collec-

tion of the British Museum, 2nd ed., 1882, p. 203 ("probably not different

from muricinus").

Cope's early report (
1875

)
on the William Gabb Collection, made

chiefly at varying elevations on Pico Blanco, a high mountain in

southern Costa Rica, named certain forms that would appear to

belong to the species here considered. Unfortunately the preserved
material was not in the best physical state when studied which may
account for Cope's failure to comment on many of the salient fea-

tures; and he may not have used adequate magnification to dis-

cern the less salient characters. His treatment consisted in naming
and briefly characterizing three presumed species: Lithodytes

podiciferiis, with varieties A, B, C, and D; Lithodytes muricinus, and

Lithodytes hahenatus.

** Eleuthcrodactijhis podiciferiis (Cope), Amer. Philos. Soc, vol. 18, Aug. 11, 1879. The
species reported from Tehuantepec. This reference was not considered by Smith and
Taylor, "An annotated checklist and key to the Amphibia of Mexico," although mentioned
by Taylor and Smith in an earlier work.
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I have chosen the name podiciferiis to stand for what I presume
to be the single species involved because it has page preference
and is somewhat better characterized than the two other names.

Cope (1887) placed habenatus as a subspecies of muricinus. Later

(1893) Cope placed podiciferus, habenatus, and muricinus in the

synonymy of Lithodytes rhodopis Cope.

Subsequent writers treating forms of the species here considered

under the name Eleutherodactylus podiciferus have presumed it to

be identical with the Mexican species known as Eleutherodactylus

rhodopis (Cope), whose type locality is "vicinity of Orizaba,"

Veracruz, and whose range reputedly extends southward through
Central America to Brasil. I have seen no specimens of E. rhodopis
from southern Central America, and I regard it as probable that

specimens of the group treated here may have served as a basis

for certain reports of the occurrence of E. rhodopis in Costa Rica

Fig. 25. Eleutherodactylus rhodopis Cope. Mexico. Fig. A, hand,
ventral view; fig. B, hand, dorsal view. (Note length of digits and the

projection of the subarticular tubercles. )

Eleutherodactylus podiciferus Cope. Fig. C, hand, ventral view;

fig. D, hand, dorsal view.
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and south and southeast of this country. Certainly none of the

large series of specimens at hand (more than 100) of this variable

group is E. rhodopis. Cope who finally accepted this synonymy
had very poor and very meagre materials on which to base his

judgment and perhaps was influenced in his action by other herpe-

tologists who likewise, with very inadequate materials, regarded the

Mexican and Costa Rican forms as synonyms. (
See fig. 25. )

But having made certain that E. rhodopis is not involved here,

one finds in Costa Rica within the limits of what is probably a

single species such an extraordinary lot of inexphcable variation

in structure and color pattern, that a number of species would

appear to be involved. These may be segregated into groups,

having the same general structural characters and the same general

color patterns. That these groups do not represent distinct species

or that more than a single species is involved, has not been proved.

However, one reasons, that to have six or eight species of a single

section of a genus occurring in the same locality without any sig-

nificant change in body form or size, is rather unlikely. Most of the

easily observable differences in these lots are those involving the

dorsal folding and tuberculation of the skin; the relation of these

folds to the color pattern variants; the tuberculation of the sole,

palm, and underside of the digits; and the presence or absence of

granulation of the venter. Thus the venter may be distinctly

covered with granulations, may be partly covered or may be

smooth; supernumerary tubercles sometimes approaching the size

of the subarticular tubercles may be present or absent or variable

in number. The development of symmetrical patterns of folds

does not seem to follow a general over-all plan, as occurs to consid-

erable extent in other species of Eleutherodactijlus. In these segre-

gated groups a certain general type of color pattern is usually asso-

ciated with a particular arrangement of the dorsal folds and tu-

bercles.

I have drawn up a somewhat detailed description of one form,

K.U.M.N.H. No. 28283 representing one of the most distinctive

variant groups; this is followed by a series of shorter descriptions

of other variant forms dealing chiefly with color pattern and the

disposition of dorsal folds, the tuberculation and granulation of

the ventral surfaces; the shape of fingers and toes remain rather

constant throughout. Only when adequate breeding experiments

have been made will it be possible to determine whether or not

the arrangement here given is tenable wholly or in part; and in its

present form should be regarded as tentative.
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Just how many major varieties of podiciferus occur in Costa Rica

cannot be stated; but I strongly suspect that each separate zoogeo-

graphic province may have developed variations of its own, while

certain provinces may have several forms in the same place. In

the material available to Cope from Pico Blanco is one variety

(var. C) that is not represented in my collections. There are cer-

tain ones in the collections at hand that may not be present on

Pico Blanco. Because of the diversity of varieties it becomes a

matter of difficulty to define the species as a whole. However the

following will serve in some measure.

Diagnosis: Moderately small frogs their adult size rarely ex-

ceeding 34 mm. in length for females and probably 26 mm. rep-

resents a maximum for the males. Body above with long or short

dermal tubercles and folds; a more or less distinct ridge on outer

edge of eyelid continuous with the supratympanic fold, which con-

tinues in a straight line not bending down behind tympanum;
inner tarsal folds represented by an indistinct short ridge or tubercle,

the outer by a short ridge or tubercles; venter perfectly smooth or

strongly granular with or without well-developed supernumerary
tubercles on under surface of pes and manus; tympanum variable

in the sexes but always distinctly below supratympanic fold
(

i. e.

not partly covered by it); first and second fingers equal, but no

grooves around their tips; choanae lateral; vomerine teeth in two

transverse fasciculi, situated behind choanae, separated mesially by
less than one third their length; vocal slits present situated near

back level of tongue and near jaw angle; the tooth series consisting

of 8 to 12 teeth in adults; heel to tip of snout or slightly beyond;
subarticular tubercles usually low, large, rarely moundlike or biscuit-

shaped (never strongly conical and forward pointing as in rhodo-

pis); no trace or only a very indistinct trace of digital webs; digital

discs present, those on fingers not wider than part of digit imme-

diately behind them, those on toes variable, all at least slightly

wider than the digit; inguinal gland minute or wanting; ventral

disc if evident terminates anterior to thigh.

Diagnosis of variety: A small species (30 mm. 5 ,
21 ^ ). Tym-

panum large, not touching and not overhung by supratympanic

fold, approximately three fourths of the length of eye; choanae

small lateral; vomerine teeth in two large, slightly converging series

behind choanae but between their inner levels; vocal sac and slits

in males; tongue one-third free; a pair of dorsal folds, the area

between and bordering them usually lavender to purple; heel to

front of eye.
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Description of species: (K.U.M.N.H. No. 28283.) Head rather

short; the length of head (
12 mm.

) equal to width of head at the

tympanum (12 mm.); canthi sharply defined, curving from eye to

nostril; loreal region shghtly concave, sloping obliquely to lip; areas

about nostrils shghtly swollen laterally, and a distinct depression

between them on surface of snout; tip of snout rounding in profile,

very slightly extended beyond lip (
1 mm. ) ;

nostril closer to median

lip-notch than to eye; tympanum of female, oval, the edges moder-

ately defined, the height, 2.4 mm., the length, 1.8 mm,; separated

from eye by a distance of 1.8 mm.; length of eye (3.1 mm.
) minutely

Fig. 26. Eleutherodactyhis podiciferus (Cope). K.U.
M.N.H. No. 28283, Isla Bonita, Volcan Poas, Costa Rica.

Actual snout-to-vent length 30 mm. ( supratympanic folds

are light colored but actually are more distinct than
shown ) .

greater than distance to nostril (3 mm.), shorter than snout length

(3.7 mm.); width of an eyelid (2.6 mm.) less than interorbital

interval (3.2 mm.); distance between nostrils (3.7 mm.) equal to

snout length.

Choanae small, widely separated, lateral, diameter of one in dis-

tance between them more than eight times; vomerine teeth in two

elongate fasciculi, converging slightly, separated mesially by third

length of a fasciculus, much behind but lying within inner level

of choanae; tongue longer than wide, broadly rounding behind

without emargination, much narrowed in front, free posteriorly for

nearly a third of its length; (vocal sac and vocal slits present in
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males very far back, behind tongue); ostia pharyngea much larger

than choanae.

Arm with wrist reaching tip of snout; fingers short the first

slightly shorter than second when laid side by side; the terminal

discs not or but slightly wider than digit in females (distinctly

wider in males), and the edges of the discs lack transverse grooves
unless disc is slightly shrivelled or dried; no (or scarcely) trace

of web on hand or foot; subarticular tubercles large, rather flat;

an oval inner metacarpal tubercle one half length of first toe, and

a larger rather elevated median palmar tubercle; faint indication

of supernumerary tubercles; a row of three tubercles on under

surface of arm, and a slight irregular ridge on the dorsal surface

of arm.

Heel reaching beyond tip of snout; toe discs larger than finger

discs, symmetrical, somewhat pointed oval in shape, all with a

transverse groove, and without web; inner metatarsal tubercle oval,

half length first toe; inner tarsal fold represented by a short ridge

or tubercle some distance back of the inner metatarsal tubercle,

while the outer tarsal tubercle is large, rounded, distinct; sub-

articular tubercles a little more elevated than those on hand; none,

or but slight trace of supernumerary tubercles; an outer tarsal ridge

or fold broken somewhat into a row of tubercles.

A pair of strong, slightly sinuous dorsal folds begin near eyelid

and curve gently inward on the shoulders then turn again outward

to reach their greatest separation on the sacrum, then suddenly

curving in again only to turn out abruptly and terminate on sides

of rump; a ridge across edge of eyelid continues straight with the

supratympanic fold which runs diagonally to a point above arm

insertion; a pair of short ridges or elongated tubercles somewhat

anterior to outer edges of sacrum; sides strongly granular or tu-

bercular, the granules sometimes tending to form longitudinal

lines; dorsum with minute granulation or tuberculation; dorsal sur-

face of limbs strongly granular and at points where the dark bands

cross leg there is often a diagonal ridge or tubercles; chin and

breast without granules; edges of the abdominal area with granules

sometimes covering nearly half the area; abdominal disc not or only

very faintly indicated; median and posterior parts of thigh granular.

Color: In life, dorsal coloration consists of a broad brownish-

purple stripe covering top of head and occiput, narrowing on

shoulders and continuing back to thigh level or end of rump, the

color extending a little beyond lateral limits of the dorsal sinuous

folds; this bordered laterally by a light tan stripe limited anteriorly
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by the skin folds ( supratympanic and dorsal); it continues back

merging with the light tan coloration of the sides and rump (this

light region may contain some purplish tubercles and brownish

flecks); side of head purpHsh, becoming somewhat more intense

from tympanum to tip of snout; from tympanum to back of arm

insertion, below the supratemporal fold, somewhat brownish or

purplish brown; arms and legs barred with purplish bands of greater

or lesser intensity; venter and concealed surfaces with pigment,

nearly uniformly distributed except on under side of tibia and a

region on front inner face of thigh; a purplish triangular area on

posterior face of thigh including anus; under side of tarsus and

foot purplish.

Measurements in mm. of EJeutherodactyltis podiciferus (Cope)

seum numbers <
cyo



724 The University Science Bulletin

This form resembles somewhat Eleutherodactijliis venustus of

Mexico in general habitus and in markings but differs in the char-

acter of the hand and foot, the first finger being distinctly shorter

than second instead of considerably longer; the tympanum usually

a fourth of its diameter below supratympanic fold instead of touch-

ing the same; the vocal slits are short (not partly covered by a

skin fold); the terminal discs are distinctly larger and the super-

numerary and subarticular tubercles are smaller and less elevated

(the supernumerary tubercles are barely indicated in the female

of the Costa Rican form); the tooth rows are transverse elongate
instead of narrow and diagonal as in E. venustus.

"podiciferus" form

Figure 27

Probably the form that approaches most closely to the figured

specimen of Lithodytcs podiciferus (U.S.N.M. No. 30675) is

K.U.M.N.H. No. 28259 from Isla Bonita. This specimen is gen-

erally clay or fawn colored with a pair of narrow, nearly parallel

ridges beginning on the snout and continuing on to rump. There
is a weak fold beginning some distance behind the eye running
back dorsolaterally and somewhat irregularly to a point beyond the

middle of body. There is a fold or ridge across the edge of the

Fjg. 27. Eleutherodactylus podiciferus (Cope). K.U.M.N.H.
No. 28259, Isla Bonita ( American Cinchona Plantation ) Volcan

Poas, Costa Rica. Actual snout-vent length, 34 mm. This is the

variety similar to the typical fomi named by Cope, podociferus.
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eyelid that continues on above tympanum not turning down behind

tympanum but continuing back in a straight line; the legs are

barred with brown and the surface bears a few larger tubercles on

the bands; the dark coloration on the side of the head and snout

is purplish but behind the tympanum it tends to run down to

venter. On the side its upper edge forms a diagonal line. There

is very little granulation evident above, but under a lens a very
fine granulation is discernible. The sides have small granular
tubercles and the outer part of the abdominal region is distinctly

granular, while the remainder of abdomen as well as breast, chin

and throat are smooth. There is a hair-fine median light line on

dorsum and a white line on the back of the thighs that is usually
distinct. This specimen has the vomerine teeth in two very elongate
transverse series, closely approximated mesially and extending out

beyond the inner level of the choanae. The head seems to be nar-

rower in this form in comparison with the length of the body. There
is less pigment on the under surface of the feet than is usual.

The following specimens of this color form are available: K.U.

M.N.H. Nos. 28259-28264; R.C.T. 1596, 1647, 1656, all from Isla

Bonita, Volcan Poas.

"muricinus" form

Figure 28

This form which is similar to Cope's Hylodes mtiricimis assumes

some variety in the details of the color patterns but in all of the

specimens there is a dorsal area nearly uniformly colored in lav-

ender, pinkish, purplish or clay from snout to end of rump. This

color is bordered laterally by the dark purplish or black color of

the side of the snout and head. Behind the tympanum a diagonal

lighter stripe from groin pushes up and joins the dorsal color. Be-

ginning behind the shoulder is a strong fold on each side, separated

anteriorly by a distance of 7 mm. At first the folds are slightly
sinuous. They converge gradually onto the rump where they are

separated by a least distance of 4 mm. They again turn outward
and become thickened just as they terminate. About midway on
the side of the fold is a small branch running down and back for

a short distance. The canthus is distinct and continuous with a

ridge that passes over the edge of the eyelid and continues back
from eye above tympanum, running diagonally. The tympanum
which does not reach upper level of this fold, has a diameter

(2.65 mm.) less than the length of the eye opening (3mm.); the

width of the eyelid (
2.5 mm.

)
is much less than interorbital width

(3.9 mm.); there are continuous ridges across the tibia, deep black



726 The University Science Bulletin

Fig. 28. Eleufherodactijlus podicifeius (Cope). K.U.M.N.H.
No. 31071, National Park, on Pan-American Highway above Em-
palme. Actual snout-vent length, 29.5 mm. This form is similar to
that variety named by Cope, muricinus.

in color, and when leg is folded they are more or less continuous

with smaller ridges on the thigh. The venter is more or less granu-
lar. This pattern is figured (

see fig. 27
)

.

This specimen figured has the following dimensions:

Measurements in mm.: Snout to vent, 29.5; width of head, 12;

length of head to behind jaw angle, 12.1; arm, 17; hand, 7; leg, 55;

tibia, 18; foot and tarsus, 14. The figure presented No. 31071 gives a

reasonably good illustration of the form. Seven specimens referred

to this form are K.U.M.N.H. Nos. 31043-31046 from the National

Park on the Pan-American Highway on the way to Cerro de la

Muerte; and R.C.T. Nos. 1778, 1792 from Isla Bonita, Volcan Poas.

"podicifenis var, B"

The specimens in this lot have the dorsal folds arising near the

eyelid running diagonally back and mesially until they are narrowly

separated (2 mm.); from here the folds diverge and continue back,

curving around the sacral dilation and again converging somewhat,

terminating on the rump in two slightly thickened ridges, not ap-

proaching within 6 mm. of each other in large adults. There is
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only a trace of an outer fold in some, in others a small lateral fold

is evident. The supratympanic fold is strongly defined in all.

Three of the specimens are dark, blackish; two, generally grayish

or grayish brown above, all have an irregular whitish bar from the

corner of the eye diagonally across the tympanum and on to the base

of the arm. The bright rufous spot mentioned by Cope is not pres-

ent, the side of the snout being blackish (red may have been present
in life). One specimen, the largest female, has a hair-fine median

line. The gray specimens are lighter on the ventral surfaces, there

being some pink color on the thighs; the darker specimens have

more pigment on the ventral surfaces; the large triangular area on

back of thighs has no white lines. The venter is without granula-

tion; subarticular tubercles are low, rather large, the supernumerary
tubercles not or slightly indicated. The two largest specimens meas-

ure 32 mm. from snout to vent.

Specimens having these characters are K.U.M.N.H. Nos. 31059-

31064. All are from the National Park.

"habenatus var."

Several specimens in the collection agree with the form named by
Cope, LitJwdytes hahenatus from Pico Blanco.

There are eight specimens with a broad light stripe from eye
continued back to groin and on to the base of the thigh. This may
be flesh white or pinkish in color. The dorsum is indefinitely

varigated in brown, gray or blackish, the hind limbs being lighter

than the body and barred with darker color. The venter is flesh

white, with a scattering of pigment (in one case very heavily

pigmented )
. Folds on the back are the same as those in variety B,

the lateral fold being distinct in part of the specimens and indistinct

in others. One of the lot has a fine median light stripe and a white

line crossing the thighs. The two largest specimens measure 33

and 35 mm., respectively. Specimens referred to the "habenatus"

variety are K.U.M.N.H. Nos. 31047-31054. These are from the Na-
tional Park area on the Pan American Highway, on the road to

Cerro de la Muerte. A second lot consists of K.U.M.N.H. Nos.

31055-31058 and R.C.T. 1650, 1661, 1674 from Isla Bonita, Volcan
Poas.

There are several minor color varieties in specimens having simi-

lar arrangements of the dorsal folds as in the hahenatus variety.
Nos. 3758, 5689, 5698, 5711 from the National Park have the ridges
all dark colored on the dorsum, with a dark interorbital bar and a

tiny cross bar behind the shoulders, connecting the two dorsal folds
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at the point of narrowest separation. Two of the specimens are

nearly pigmentless below; two have much pigment on venter.

A second variety from the National Park differs in having the two
dorsal folds begin some distance back from the eye, converging for

a distance then diverging, with the two short lateral folds connected

with them anteriorly and curving out. There are three light spots,

one mesial, two others lateral to it, more or less clearly defined on or

somewhat behind the shoulders.

The following specimens are of this variety: K.U.M.N.H. Nos.

31065-31070, all from the National Park. Among the specimens
from the National Park and surroundings are 53 that do not fall

clearly into any particular color pattern heretofore listed. Their

dorsal folds are placed in the general "hour-glass" arrangement.
From Isla Bonita there are some 91 specimens that are rather

uniform in general characters. The dorsal folds enclose the hour-

glass area on dorsum, there are two dark spots on the back where
the lines are closest together and another pair on the rump. The
side of the head is usually uniformly dark but occasional specimens
have light areas separated by darker areas in the loreal region and
below the eye. These specimens are small, all under 28 mm. in

length. K.U.M.N.H. Nos. 28290-28335, 28411-28431, from Isla

Bonita and a similar series present in the R.C.T. collection are of

this variety.

Quite similar to these save in ventral granulation and tubercula-

tion is a series from Isla Bonita 28398, 28402-28408, 28410, and a

smaller series K.U.M.N.H. Nos. 28395-28397, 28409, from Boquete

Camp on the west slope of Cerro de la Muerte.

In these the greater part of the abdomen is strongly granular; the

subarticular tubercles are very large (but never pyramidal or

conical) and supernumerary tubercles are well developed on the

hands and feet. There is a series from those localities represented

in the R.C.T. collection. The dorsal characteristics of these two

latter groups are not uniform, however they do not seem to fall

clearly into major varieties mentioned heretofore.

Eleutherodactyltis melanostictus (Cope)

Lithodytes melanostictus Cope, Joum. Acad. Nat. Sci. Philadelphia, N.S., vol. 8,

1876 ( 1875), pp. 109-110, pi. 23, fig. 10 (type locality. Eastern Costa Rica,
7000 ft. elevation on Pico Blanco; W. W. Gabb, coll.); U. S. Nat. Mus. Bull.

32. 1887, p. 16.

Hylodes melanostictus Brocchi, Mission Scientifique au Mexique et dans I'Amer-

ique Centrale; fitude des Batraciens de TAmerique Centrale, livr. 1 and 2,

1881-1882, pp. 56-57; Boulenger, Catalogue of the Batrachia SaHentia s.

Ecaudata in the British Museaum, 2nd ed., 1882, p. 210; Giinther, Biologia
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Centrali-Americana; Reptilia and Batrachia, 1900, p. 224, pi. 65, fig. A;
Nieden, Das Tierreich, Lief. 46, Anura I, 1923, pp. 428-429 (places L. engy-
tympanum in synonymy).

? Eleuthewdactylus p. engytympanum Dunn, {part.), Acad. Nat. Sci. Phila-

delphia, vol. 92, 1940 (Nov. 18), p. 108 (considers jieischmanni, euryglos-
sus, engytympanum and pittieri as conspecific with Eleuthewdactylus punc-
tariolus).

Diagnosis: Head rather short; body rather elongate; vomerine

teeth in widely separate series; not extending beyond inner level of

the choanae; ostia pharyngea and choanae of about same size;

tongue sub-round, one third free; canthi rostrales straight, con-

vergent; diameter of eye equals distance between eye and nostril;

tympanum narrow vertical oval one fourth eye; finger discs larger

than those on toes; skin smooth; first finger shorter than second.

Description of species: ( From Cope loc. cit. )
. "A species of dis-

tinct type from the preceding [habenatits] in its short head and

longer body. Size of Rana temporaria. The vomerine teeth are in

two short transverse series entirelv behind the inner nares, well

separated from each other and not extended outwards beyond the

line of the inner margin of the nares. Choanae and ostia pharyngea

sub-equal; tongue sub-round, one-third free, and a little emarginate
behind. Head flat, wide, muzzle projecting a little, canthus rostrales

straight convergent. Nostrils more than twice as far from orbits as

from end of muzzle; their distance apart 1.33 times in their distance

from the orbit. Loreal region and lip oblique. Diameter of eye

equal distance from its border to the nostril, its area four times

that of the membranum tympani, which is a rather narrow vertical

oval. Skin everywhere smooth. Limbs long, dilatations of fingers

large, of toes moderate. The muzzle marks the middle of the cubitus

and a little beyond the middle of the tibia. The order of lengths
of the fingers is, 1-2-4-3; first and third toes equal. The sternum is

a wide cartilaginous shield notched at the end. There is a well-

developed zygomatic process of the squamosal bone, but no cor-

responding malar process.

Color: "Ground-color above, brownish-gray; below, dirty-white.

The limbs are cross-banded rather distantlv with blackish, the bars

extending on the front and back faces of the femur as well as on

the upper surfaces. A white median band from muzzle to vent,

which is bounded on the sides at different points with blackish. A
pink band extends from above the tympanum to the end of the

ilium and is broadly bordered with black on the outer side, this

color extending on the sides of the animal as oblique black spots.

The tympanum is black and sends a black bar to the rictus oris; two
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black bars pass directly from the orbit to the lip, and another by
the canthus rostralis and nares to the same.

One specimen from 7000 feet elevation on the Pico Blanco.

Measurements in mm.: "Length of head and body, 50; length of

head to angle of jaw (axial), 15; width of head at angle of jaws,

22; length to orbit (oblique), 7; length to axilla, 19; width of sacrum,

9; length of fore limb, 37; length of fore foot, 19; length of hind

limb, 96; length of hind foot, 45."

Remarks: I have not identified this species in the collections. It

may be confined to Pico Blanco and the high peaks of the Tala-

manca Range,

Eleiitherodactyhis rugosus (Peters)

Figure 29

Hylodes rugosus Peters, Monatsb. Akad. Wiss. Berlin, 1873, pp. 610-611 (type

locality, Chiriqui, Panama, length 21 mm.); Boulenger, Catalogue of the

Batrachia Salientia s. Ecaudata in the Collection of the British Museum,
2nd ed. 1882, p. 205; Giinther, Biologia CentraH-Americana; ReptiHa and

Batrachia, Aug. 1900, p. 233 (Nicaragua); Nieden, Das Tierreich, Lief. 46,

Anura I, 1923, p. 432 (Nicaragua, Panama); Noble, Bull. Amer. Mus. Nat.

Hist., vol. 38, 1918, pp. 329-331 (places Lithodytes megacephalus Cope in

synonymy ) .

Lithodytes megacephalus Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2,

vol. 8, 1875, pp. 110-111, pi. 23, fig. 11, 11a (type locality, Pico Blanco,
Costa Rica, 6000 ft. elevation; W. W. Gabb, coll. ) ;

U. S. Nat. Mus. Bull.

32, 1887, p. 16.

Hylodes megacephalus Brocchi, Mission Scientifique au Mexique.
Etude des Batraciens de I'Amerique Centrale, livr. 2, 1882, p. 57; Boulenger,

Catalogue of the Batracliia Salientia s. Ecaudata in the Collection of the

British Museum, 2nd ed., 1882, pp. 210-211; Giinther, Biologia Centrali-

Americana; Reptilia and Batrachia, Feb. 1901, p. 239 (Las DeHcias and
Santa Clara, 500 m. elevation, Costa Rica); Nieden, Das Tierreich, Lief. 46,

Anura I, 1923, pp. 436-437, fig. 319.

? Lithodytes pelviculus Cope, Proc. Amer. Philos. Soc, 1877, vol. 17, p. 89

(type locahty, "wes*- coast of Central America"); and U. S. Nat. Mus. Bull.

32, 1887, p. 16.

? Lithodytes gulosus Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8,

1875, p. 112 (type locality, Pico Blanco, Costa Rica; 6000 ft. elevation,

W. W. Gabb, coll.).

Hylodes gidosus Boulenger {loc. cit.), p. 211; Giinther {loc. cit.), p. 240;
Nieden {loc. cit.), p. 437.

Eleutherodactylus rugosus Barbour and Dunn, Proc. Biol. Soc. Washington,
vol. 34, 1921, p. 161 (Monteverde).

Diagnosis: Body curiously toadlike; head very broad, the back

rugose, bearing bony ridges, which pass back from orbits and form

a pair of curving lines on anterior part of back; these are not

continuous with plicae (or lines of tubercles) that originate in

groin and diverge along sides of body to sacrum; venter cream,

heavily reticulated with black or brown; digits small, the discs

scarcely widened; length 103 mm.
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Description of species: (K.U.M.N.H. No. 28176^, Morehouse

Finca, 4/2 mi. S Turrialba. ) Body squat, toadlike, head much wider

than body with a pair of parallel bony crests beginning between

orbits at their anterior level, in contact with inner edge of eyelid,

extending some distance on occiput, posterior ends tending to turn

mesially; area between crests depressed; snout flat; canthus rostralis

distinct, angular or nearly so, terminating above nostrils; area about

Fig. 29. Eleutliewdactyhis rugostts (Peters) . K.U.M.N.H.
No. 21175; Isla Bonita, Volcan Poas, Costa Rica; snout-to-
vent length, 29 mm.

nostrils slightly swollen with a slight depression between them and

from their anterior level snout slopes abruptly down to lip; snout

not projecting beyond line of mouth; loreal region concave, jaw-rim

spread much beyond outline of snout; eye moderately prominent,
its length (4.8 mm.) a little greater than its distance to nostril (4.1

mm.); length of snout 6 mm.; tympanum of male very large, sub-

circular, its diameter (4.2 mm.) a little smaller than length of eye;

length of head (16.8 mm.) practically equal to its width (17 mm.);
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width of an eyelid (5.2 mm.) a little less than interorbital distance

(
measured from outer edges of crests )

.

Choanae moderate, the plane of openings somewhat vertical to

that of palate and vomerine teeth; latter in two somewhat triangular,

elevated fasciculi, each bearing six teeth in transverse rows, narrowly

separated medially, lying between inner level of choanae and con-

siderably behind them, the elevated areas failing to reach their

posterior levels; openings of Eustachian tubes larger than choanae;

tongue somewhat cordiform, save that posterior emargination is

slight or absent, free for about one third of its length.

Arms short; fingers small, the first distinctly longer than second

or fourth; discs on fingers small, that on second finger smaller

than others; a distinct groove is present at edge of discs; subarticu-

lar tubercles well developed, supernumerary tubercles (five or six)

on palm indistinct; a large, elongate, metacarpal tubercle at base of

first finger; palmar very large, bifid; two tubercles on under sur-

face of arm, partially connected with a low ridge or indistinct

tubercles; dorsal surface of arm with numerous rough tubercles.

Legs rather long proportionally, the heel reaching to nostril; discs

on toes a little larger than those on fingers, largest about one fourth

diameter of tympanum; those of outer and inner toe, smallest;

subarticular tubercles moderately strong, no supernumerary tu-

bercles; inner metatarsal tubercle large, oval, elongate, more than

half length of first toe; outer tubercle relatively large, low; along

outer side of foot and tarsus a low short indistinct inner tarsal ridge

or fold; outer tarsal fold represented by several tubercles continu-

ing from outer edge of foot.

Skin of head minutely tubercular with some large tubercles inter-

mixed; eyelid with numerous rather large tubercles; a large irregu-

lar wartlike elevation above tympanum from which arises a skin-

fold that passes back toward middle line, terminating in front of the

sacrum; skinfolds, beaded with tubercles, arise far back on rump
and run forward diverging and terminating on outer edge of sacrum;

a small ridge runs toward groin from posterior end of fold; skin of

back and sides with very numerous granular tubercles and larger

conical tubercles; legs covered with tubercles, the largest forming

rows that cross femur and tibia where darker color bars cross

them; venter and chin smooth; much of under part of thighs and

area under vent with large, flat, smooth granules.

Color in life: Olive to brown-olive above with a faintly lighter

area in interorbital region followed by a very dim transverse bar;
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two slightly lighter stripes bordering external edge of body skin-

folds, folds themselves rather black-edged on outer side; some very

small black spots and silver spots border lower edge of eye; a nar-

row black line follows the supratympanic fold to behind tympanum,

widening to cover upper half of tympanum; a black rump-spot fol-

lowing skinfolds; sides yellowish clay with a scattering of dusky

olive; venter cream, the chin and throat clouded with dusky; venter

and front of thighs cream, reticulated with intense black; thigh and

tibia dimly barred above; intense black on lower posterior part of

femur, the upper border of which bears cream spots; ventral part

of thighs black with a few of the granules cream; under side of

hand orange, especially digit tips, with some dusky markings; under

side of foot black, the tips of digits orange; under side of tibia

black, with cream spots.

Measurements in mm.: Snout to vent, 33; length of head, 16.8;

width of head, 17; length of eye, 4.8; diameter of tympanum, 4.2;

length of snout, 6; arm, 23; hand, 10; leg, 57; tibia, 19; tarsus and

foot, 26.

Remarks: The synonymy given suggests that some confusion

exists with regard to this species. The characteristics suggest

generic differences from Eleutherodactyhis and of the forms de-

scribed, rugosiis, megacephaliis, gulosus and pelviculus all or part

may represent recognizable forms. Cope believed that two forms

gulosus (103 mm. in length) and megacephahts (70 mm. in length)

occurred together on Pico Blanco in Costa Rica. The forms rugosus
from Panama (21 mm. in length) and pelviculus (less than half the

linear dimensions of 7negacephalus) from an unknown locality "said

to have been found on the west coast of Central America," shows

certain differences from the larger female specimens, but whether

these are actual differences or changes due to age or sex cannot be

determined at the moment.
I have examined the types of Cope's Costa Rican megacephalus

and gulosus, and owing to the condition of the specimens and

absence of young, I could not prove beyond question the synonymy
of these forms. Noble (loc. cit.), who studied specimens from

Nicaragua was convinced that this material and the Pico Blanco,

Costa Rican specimens were the same species. Only further col-

lections from Pico Blanco of the supposed forms can settle the

matter beyond doubt.

The ovarian eggs are 4 mm. in diameter suggesting that this spe-

cies like many other Eleutherodactyhis have omitted the free swim-

ming larval stage.
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Specimens in the collections at hand were taken in the forest at

the Morehouse Finca four to five miles south of Turrialba. Two

specimens were taken at Isla Bonita on the eastern slope of Volcan

Poas at an elevation of approximately 5500 ft. The specimens were

found moving about during the day on the forest floor. Occasionally

they were routed out from under debris or small stones.

Since the preceding notes were written, I have obtained from

Prof. Marco Tullio Pacheco, (K.U.M.N.H. No. 30771) a large speci-

men from near Turrialba (between Turrialba and the Morehouse

Finca) that has the following characteristics: snout to vent, 65 mm.;
hind leg, 95 mm.; head width, 34 mm.; head length, 25.6 mm. Fin-

gers and toes free; small digital discs; leg brought forward the heel

reaches to near front end of eye, the heels do not touch when legs

are folded; a strong compressed inner metatarsal tubercle. The

cranial crests begin at anterior level of the eye and continue to back

of occiput, reaching their highest elevation and closest approxima-

tion at this point; two narrow lines beginning behind the strong

supratemporal ridges curve back and in from shoulder, then curve

outward to ends of sacrum from which point they can be traced

back dimly converging to near end of rump.
First finger longer than second; tympanum vertically oval (5.2

mm. x3 mm.); eye length, 8 mm.; eye to tympanum, 3.8 mm.; eye

to nostril, 7 mm.
The vomerine teeth are in two triangular fasciculi lying partly

between, but extending behind posterior level of choanae, and each

considerably larger than a choana. The teeth are in slightly di-

agonal rows, converging mesially; ostia pharyngea distinctly larger

than choanae. Canthus distinct not concave; a ridge from eyelid

edge continuous with supratympanic ridge, which terminates in a

slight boss directed inward.

Above, purplish black, with one still darker spot or band crossing

thigh. Chin, breast, and sides finely reticulated with purplish

lavender; center of venter cream with heavy blackish reticulation;

back of thighs dark with some lavender mottling; ventral part of

thigh, except distally, deep purple; front of thighs, under side of

tibia and inner dorsal surface of foot coarsely reticulated, spotted

or barred with purplish on a lighter ground.
The type of Cope's Lithodijtes megacephalus has the cranial crests

beginning considerably in front of eye.

The skin in Cope's specimen is smooth but this has considerable

granulation on back, less on sides, and a few small flat granules

or tubercles on chin; thigh below granular.
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Eleutherodactylus ranoides (Cope)
Figure 30

Lithodijtes ranoides Cope, Proc. Amer. Philos. Soc, vol. 23, no. 122, Apr, 1886,
p. 275 (type locality, Nicaragua, J. F. Bransford, Coll.); U. S. Nat. Mus.
Bull. 32, 1887, p. 16.

Liohyla ranoides Cope, Proc. Amer. Philos. Soc, vol. 31, Nov. 17, 1893, pp.
335-336 (Terraba and "Buenos Ayres," Costa Rica); Giinther, Biologia
CentraU- Americana; Reptilia and Batrachia, June 1900, p. 225.

Hylodes ranoides Nieden, Das Tierreich, Lief. 46, Anura I, p. 431.

[Eleutherodactylus] ranoides Dunn, Proc. Acad. Nat. Sci., Philadelphia, vol. 92,

1940, p. 109.

Eleutherodactylus ranoides Barbour, Occ. Papers Mus. Zool. Univ. Michigan,
no. 129, Jan. 25, 1923, p. 10 (Panama).

Diagnosis: This species is represented in both collections by nu-

merous specimens. It is variable in pattern but it may be identified

by the following characters: a medium-sized species (females,

three largest, 47-50; males, three largest, 30-32); having the same

general appearance of Eleutherodactylus crassidigitus but legs dis-

tinctly shorter, the toes about one-fourth (or less) webbed; discs

of two inner toes smaller than tliose of two outer; first finger in

males thickened but distinctly less so than in crassidigitus; first

finger longer and larger than second; toe discs equal or nearly equal
to outer finger discs; heel reaches to tip of snout, or slightly beyond;
a broad W-shaped mark often present and often a broad median

^^3^

Fig. 30. Eleutherodactylus ranoides (Cope). K.U.M.N.H. No. 28375,
Turrialba, Costa Rica. Actual snout-to-vent length, 46 mm.
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light tan stripe; front of thigh marbled; back of thigh black or dusky

enclosing cream-yellow spots; two small occipital folds; greatest

diameter of tympanum of female three fifths length of eye; in male

five sixths of eye length; six tubercles cross the back (in a curved

row), the median pair less distinct, vocal slits in male.

Description: (From K.U.M.N.H. No. 28375, Turrialba, Costa

Rica.) Snout rather narrowly oval; the width of the head (16.5

mm.
) slightly less than head length (

17.2
) ;

canthus rostralis present,

rather rounded; loreal region vertical in upper part then sloping

obliquely to lip; area about nostrils not or but slightly swollen, a

slight depression between them and in front of them on tip of snout;

snout projecting beyond lip 2 mm.; eye length (5.1 mm.) equal to

or minutely less than distance of eye from nostril; length of snout

8.6 mm.; tympanum vertically oval (often nearly round or in males

longer than high), its greatest vertical diameter (3.65 mm.) about

.7 of eye length; a diagonal supratympanic fold (slightly curved or

not) terminates above arm; a large multiple tubercle between tym-

panum and arm insertion; width of an upper eyelid, when flattened

(4 mm.), a little less than interorbital distance (4.3 mm.); distance

between nostrils, 4.6 mm.
Choanae largely lateral, the distance between them 4.5 mm.;

vomerine teeth in two large triangular elevated fascicles, the ante-

rior apex reaching to near level of middle of choanae and extending

outward to near inner level, the tooth row much posterior to choanae

but not behind the transverse palatal ridges; tongue somewhat oval,

wider posteriorly and slightly emarginate behind, free for little more

than one fourth of its length; male with elongate vocal slits, the

vocal sacs forming indistinct folds at the sides of the angle of jaw.

Arm short, the wrist reaching tip of snout; first finger a little

longer than second, the discs of the first two fingers small, equal in

width; discs on two outer fingers larger, somewhat truncate, 2 mm.

wide; subarticular tubercles large, rounded, elevated; supernumer-

ary tubercles indicated but indistinct; a strong metacarpal tubercle

at base of first finger, its length equal to a little less than half length

of digit beyond tubercle; palmar tubercle large, partly bifid; no row

of tubercles under arm.

Leg brought forward, the heel reaching tip of snout (rarely very

slightly beyond); remnant of web between inner fingers about one

fourth length of digit, not reaching anterior level of the proximal
subarticular tubercles; between third and fourth and fourth and

fifth approximately a fifth (or slightly less) webbed; (these rem-

nants scarcely visible unless digits are spread); discs increasing in

size to fourth (1.8 mm.), the fifth smallest; subarticular tubercles
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distinct; no supernumerary tubercles on sole; inner metatarsal tu-

bercle elongate, oval, half length of inner toe; outer tubercle rather

large, round low, a distinct elongate inner tarsal fold, no trace of an

outer fold.

A pair of indistinct, discontinuous folds beginning back of orbit

and continuing back to middle of scapular region; some low tuber-

cles across back representing three pairs, one mesial, one dorso-

lateral and one lateral (often marked by black spots); on sides

there are traces of two tubercular folds or an indistinct linear series

of tubercles; back with numerous smooth, small, low tubercles;

sides with more or less distinct, irregular granulation encroaching

slightly on the ventral disc; chin, breast, venter, front face of femur,

groin, and outer posterior face of thigh shining smooth; granular on

much of under surface of thigh as well as about anal region; dorsal

surface of thigh slightly rough; that of tibia smooth.

Color:
(

In alcohol.
)

A butterfly-shaped mark in interorbital

region, the design edged with black; in front of this, light brown,
with an irregular transverse mark, and farther forward on tip an-

other irregular spot; on occiput a rather broad W-shaped mark;
behind this on back some indefinite marks present mesially; in

scapular region a few small deep black spots; lip with four dusky
marks separated by lighter color. Arms and legs banded indis-

tinctly above; posterior face of femur blackish enclosing small cream

spots or reticulations; venter flesh with some dusky pigment often

forming small flecks on ventral surfaces; a more or less distinct longi-

tudinal white stripe on chin; foot and tarsus purplish, the hand

lighter.

Measurements in mm. of Elcuthewdactylus ranoides
'
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Remarks: Variation in color and markings is great but in no

case does it seem to be geographic and the same types of variants

occur in various locaUties.

The more striking color varieties are: K.U.M.N.H. No. 28383

9 (gravid) "Nearly uniform yellow olive above; chin and breast

white; black and cream yellow spots on back of thigh; groin and

limbs greenish yellow." In preservative light gray-lavender with

faint W-shaped mark; other marks faintly visible. Reticulation on

back of limbs strongly marked. A male of normal coloration was

taken at the same time at Turrialba.

K.U.M.N.H. Nos. 28384, 28386, San Isidro El General; Nos.

28380, 28389, Isla Bonita; R.C.T. No. 479, Turrialba, Nos. 611,

2062, Isla Bonita, No. 1524 Los Diamantes. This series of speci-

mens has a broad regular light tan or fawn stripe from tip of snout

to vent, widening somewhat between anterior part of orbits and

on snout; this is bordered by a dim dusky stripe; this in turn is'

bordered laterally by a lighter stripe, with another indefinite dusky

stripe dorsolaterally; side of snout lavender, spotting obsolete on

tip; tubercles and skin folds sometimes black-edged; in No. 28384

particularly the skin bordering the fawn stripe is elevated into a

flat ridge, and the other ridges and tubercles seem a little rougher.

No. 479 has the back very rough and pustular with an indistinct

fold along borders of the fawn stripe; sides very granular with in-

termixed pustules. The heels may be of a lighter fawn color.

The constant characters of marking are: the light line on chin,

the dark or black color of the posterior part of the thigh enclosing

cream spots, or the region reticulated black and cream.

Specimens were found under rocks along rivulets. When dis-

turbed they would take refuge under the water crouching on the

bottom. Males were more often found hopping about in daylight

in the forest.

Cope recognized specimens from southwestern Costa Rica as be-

longing to ranoides. These originally were described from presum-

ably young specimens, none of which measured more than 26 mm.
in length. Cope later reported specimens from Bueno Aires and

Terraba, Costa Rica, and lists four color varieties all of which are

duplicated in the lots at hand.

This species suggests Eletitherodactyhis nubihis Giinther in many
of its characteristics, expecially in the general character of the dorsal

and ventral markings on some specimens. The chief reasons for not

considering the species identical with nuhilus is that Giinther spe-

cifically places the species in the genus Hijlodes, and those forms
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having webbed feet are placed in Liohtjla. Other characters by
which the species presumably differ is that nuhiJus has no outer

metatarsal tubercle, the tympanum is smaller, the markings on front

side of arm, and front and underside of tarsus differ, and the

W-shaped mark on occiput is absent. All these point to a different

form.

(
In the figure given here the toes are not spread to show the web

remnants.)

I have also considered the possibility that E. ranoides is a syn-

onym of Hylodes fitzingeri, a species so poorly characterized as to

make it impossible to determine whether such is the case without

direct comparison with the type. The specimens however are, I

believe unquestionably, the form referred to by Cope in his ( Cope,

1893) paper —specimens from Terraba and Buenos Aires. I find

that certain specimens of this form are labeled "fitzingeri" in the

Harvard Collection.

Eleutherodactylus fitzingeri (O. Schmidt)

Hylodes fitzingeri O. Schmidt, Denksch. k. Akad. Wiss. Wien, Math.-naturw. CI.,

vol. 14, 1857, p. 248, pi. 1, fig. 10, (foot only) (type locality, Cordillera

of New Granada, 4000 ft.).

Eleutherodactylus fitzingeri Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5,

Aug. 18, 1931, p. 386; ibid., Oct. 10, 1931, pp. 410-411 ( Barro Colorado I.);

ibid., vol. 8, June 7, 1933, p. 64; K. Schmidt, Smithsonian Misc. Coll.; vol.

89, 1933, p. 5 (Panama).

It would appear that this species was not considered by Cope,

Boulenger, Giinther or Nieden, although the latter lists it with a

question mark, without giving a description. Dunn believes that

he has recognized the species as a common frog of Panama and

Costa Rica.

Diagnosis: A considerable remnant of a web on foot, extending

distal to base of the metatarsals; back generally smooth; sides gran-

ulated; venter smooth; snout to vent length, 30 mm.

Description of the species: (
Free translation of type description. )

This new species of Hylodes which we take the liberty of dedicating

to the author of the genus has a very slim body and belongs in the

group in which the vomerine teeth do not stand in a zigzag line.

In this they are closest to Hylodes martimcensis Tschudi; the latter

however differs from this, especially by its stout body and from the

habitus of most "Hylaformia." Weneed not go into a very careful

description of details but we only emphasize the characteristic

criteria.

The toes are correctly regarded as "split" but to avoid any mis-

understanding we must mention that on the hind leg between the



740 The University Science Bulletin

third and fourth, and the fourth and the fifth toes there is, unim-

portant though it may be, the rudiment of a web, since the web
reaches and is fastened beyond the ends of the metacarpal bones

on the basal phalanges. It seems furthermore that in none of the

other species is the os cuneiform primus so well developed as in

this case. The dorsum is smooth, however, there are a few small

elevations. The venter is also smooth; but on flanks it is granulated;

on the thighs only the regions below and lateral to vent are gran-

ulated.

Color: The basic color of the dorsum is a grayish brown on

which there are black flecks and streaks, the latter chiefly on the

limbs. A yellowish streak runs around the curve of the tip of the

snout and also goes onto the lower jaw, which on its front side is

not rounded off but is truncate. The venter is yellowish but there

are smaller dark flecks and the legs are of a uniform dark color

from the heel onward.

Measurements in nmi.: Body, 30; arm, 18; leg, 54.

The type locality is Cordilleras of New Granada, close to 4000

ft. elevation.

I have considered the possibility that this poorly defined species

is the same as the one described herein as Eleiitherodactyhis

ranoides Cope.
The form fitzingeri has very few characters recorded. Those

listed for the foot might apply to one of several species; the body is

very slim. The "os cuneiform primus" is especially well developed;

skin is smooth, with a few small elevations on dorsum; a yellowish

streak runs around the curve of the tip of the snout onto jaw;

venter yellowish; above grayish brown on which there are black

flecks and streaks. The figure shows the foot possibly one-fifth to

one-fourth webbed. I doubt that these characters can prove the

synonymy of fitzingeri and ranoides.

Eleutherodactylus crassidigitiis sp. nov.

Figure 31

Type: K.U.M.N.H. No. 28369. Collected, Isla Bonita, eastern

slope Volcan Poas between July 22-Aug. 3, 1947 by Richard C.

Taylor and Edward H. Taylor.

Paratypes: K.U.M.N.H. Nos. 28360, 28361, 28440, Turrialba and

surroundings; 28362-28374, Isla Bonita; R.C.T. Nos. 788a-c, 814,

1675, 2412, 2415, 2784, 2787-2789, 2792, 2796, 2800, 2802, 2803,

Isla Bonita; 981-981a, Boquete Camp, west slope of Cerro de la

Muerte, elev. 2000 m.
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Diagnosis: A medium-sized species (females 44mm.; males

30.5 mm. ) characterized by toes one third to one half or more

webbed; finger discs rather small, those on outer fingers much the

larger; first finger shorter than second (in male very greatly thick-

ened at base, its diameter more than half length of digit); tym-

panum of female about one half of eye length, of males equal to or

at least about five sixths of eye length; heel reaches much beyond

tip of snout; males with large vocal sac and slits; usually two pairs

of dark tubercles on back between arms; skin nearly smooth above,
with a supratympanic fold present.

*»-.

. ,-r

Fig. 31. Eleutherodoctyltts crassidigitiis sp. nov. Type. K.U.M.N.H.
No. 28369. Isla Bonita, Volcan Poas, Costa Rica. Actual snout-to-vent

length, 44 mm.

Description of the type: Head oval, not or scarcely as wide as

body (exceptionally, wider in certain males and young females)
its length ( 18 mm.

) equals its width
(

18 mm.
) ;

snout rather narrow

the canthus rostralis sharply distinct; areas about nostrils slightly

swollen, the area between forming a flat depression; in lateral pro-
file snout rounded, extending in front of edge of lip nearly two

millimeters; upper part of lores nearly vertical, lower sloping
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obliquely to lip, the region concave, roughened, with low^ indefinite

pustules; length of eye (5.6 mm.) equal to distance between eye

and nostril (5.6mm.); length of snout, 8.5 mm.; distance between

nostrils (4.3 mm.) equal to interorbital width (4.35 mm.); width

of eyelid (measured flat) a little greater than interorbital width;

tympanum distinct, shghtly higher than long (3.4x3.1 mm.), its

greatest diameter equal approximately to .6 length of eye (
in males

the proportion is .8 or more); a strong supratympanic fold curving

down to near arm insertion, obscuring upper edge of tympanum;
two tubercles on eyelid; two conical tubercles between tympanum
and arm insertion; in interorbital region an elongate depressed area

indicated, extending on to occiput; choanae large, lateral, the in-

terior border somewhat elevated, distance between them 4.8 mm.;
vomerine teeth in two almost contiguous, somewhat triangular

fasciculi, the anterior points reaching to level of middle of choanae,

their posterior level much behind choanae but not quite reaching
level of transverse palatal ridges; combined length of vomerine

series 4 mm.; tongue large, somewhat oval, a little wider behind

(usually) and not or but slightly emarginate behind. (Males with

elongate vocal slits, but little external evidence of a vocal sac in

male paratypes. )

Arms rather short, wrist reaches tip of snout; heel reaches 10

millimeters beyond tip of snout; fingers with well-developed trun-

cate discs, those of the two inner fingers distinctly smaller than the

two outer; first finger equal or minutely longer than second; no

finger webs but slight lateral ridges on sides of fingers; subarticular

tubercles distinct, rounded, elevated; supernumerary tubercles only

moderately distinct; a strong elongate metacarpal tubercle at base

of first finger; palmar tubercle large, partly bifid, the outer part the

smaller; no distinct row of tubercles under arm.

Legs long, a distinct, elongate, sharp-edged tarsal fold; none or

but slightest trace of an outer fold or row of tubercles; toes with

well-developed discs, slightly truncate, those on three middle toes

largest, nearly size of largest discs on fingers; disc on outer toe not

smaller than that of first toe; first three toes half webbed (two-
thirds webbed between the second and third toes

) ;
about one-third

webbed between two outer toes; subarticular tubercles distinct,

elevated; no tubercles on sole; inner metatarsal tubercle elongate

nearly half length of first toe; outer tubercle small but distinct; heels

overlap 8 mm. when legs are folded; a very small heel tubercle.

Skin minutely shagreened above, with some slight tubercles be-

hind orbits and tympanum suggesting remnants of folds; a pair of

tubercles a little behind occiput, usually dark, and behind these a
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second dark pair more widely separated; a third pair still more

widely separated about middle of back, usually not dark colored

(
black in specimens from Turrialba ) ;

one or more tubercles ( black

or not) behind tympanum; side of body more or less regularly

granular or areolate, the granules occasionally encroaching on edges

of the well-defined abdominal disc; chin, breast, venter, front face

of thighs, small area in groin, outer posterior face of femur and

under tibia shining smooth; ventral surface of femur and region

about vent granular.

Color in life: Above generally lavender to reddish olive brown,

below whitish flesh with some scattered pigment on chin; under

surface of sole and part of palm purplish; an indefinite, darker,

interorbital bar, behind which, color more intense to near back of

occiput; darker dusky marks on arms and legs; between the pri-

mary bars very narrow intercalated lines; dorsum and sides slightly

clouded; side of lip with at least three indefinite darker marks and

a slightly darker area below canthus; a dusky line follows supratym-

panic fold; tympanum with a dark mark; larger tubercle on sides

of shoulders blackish.

Measurements in mm. of Eleutherodacttjlus crassidigitus sp. nov.

, (K.U.M.N.H. K.U.M.N.H. K.U.M.N.H. K.U.M.N.H.
Museumnumber

j ocqcq g

Snout to vent
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W-shaped pattern on shoulder region faintly outlined, with the

anterior part of black tubercles marking the lower angles of the

"W." Sometimes the area behind the interorbital bar as far back

as the "W," is slightly darker than the remainder of the back. The

upper edge of the loreal region is usually darker than the remainder

and lip spots below eye may be dimly present or almost entirely

obsolete. A dark line following the supratympanic fold is present
and occasionally widens at the tympanum leaving its upper part

dark. Ventral surfaces are white, the chin alone having a very
scant peppering of pigment (

visible under lens ) .

R.C.T. No. 2787, has a whitish mark across the front of the

orbits^ and on each side of head behind the eyes there is a large

symmetrical lighter area involving part of the orbits and narrowly

separated mesially. This pattern is less distinct in R.C.T. Nos. 2792

and 2794.

R.C.T. No. 2799 is grayish above, the bars on the arms and legs

being strongly marked. A white bar crosses the front of the orbits

and there is some dark flecking on the sides. The black line along

the supratympanic fold is much widened behind tympanum.
Remarks: All the specimens were found moving about on the

forest floor, at night for the most part. R. C. Taylor collected a

specimen with 26 eggs from under a rock at Boquete Campon the

western slope of Cerro de la Muerte, at an elevation of about

6000 ft.

Eleutherodactylus pahnatus (Boulenger)

Figure 32

Leitjla guentherii Keferstein, Nachr. k. Ges. Wiss. Georg-Augusts Univ. Got-

tingen, 1868, p. 330; Arch. Naturg. Jahrg. 34, vol. 1, 1868, p. 296, plate 9,

figs. 4, 5 {nee Hylodes giintherii Steindachner, 1864).

Lithodytes guentherii Cope, U. S. Nat. Mus. Bull. 32, 1887, p. 16 {part.).

Hylodes palmatus Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata
in the Collection of the British Museum (Natural History), 2nd ed., 1882,

pp. 201-202 {part.); Nieden, Das Tierreich, Lief. 46, Anura I, 1923, pp.

433-434, fig. 317.

Liohyla guentheri Giinther, Biologia Centrali-Americana; Reptilia and Ba-

trachia, Apr. 1900, pp. 220, 221, pi. 46, figs. A, A' ("Costa Rica," "Rio

Ceibo," "Buenos Aires").

Eleutherodactylus palmatus Barbour, Occ. Papers Mus. Zool. Univ. Michigan,
No. 129, Jan. 25, 1923, p. 10.

The species Hylodes giintherii, described by Steindachner, I be-

lieve must leave Leiijla guentherii Keferstein preoccupied if one

accepts the synonymy of the genera Hylodes and Leiyla as I have

done in this paper. The next available name is that of Boulenger,

Hylodes palmatus. It would appear that the name is a substitute

name for Leiyla guentherii Keferstein to which he refers Cope's
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Liyla rugtdosa Cope and Hijlodes rugosus Rrocchi. One suspects

that his description may be of riigulosa.

Giinther acquired Costa Rican specimens which he beheved were

the same as Keferstein's form from Panama, and retains Keferstein's

name since he maintains the species in Liohyla, a genus different

from Hylodes.
The single specimen of this species which I find in my collection

was captured at Isla Ronita, in an arboreal bromelia, about 15 feet

above the ground and I feel quite certain that it is the identical

^*V,

Fig. 32. Eleutherodactyhis pahywtus (Boulenger). K.U.M.N.H. No. 28255;
Isla Bonita, \'olcan Poas, Costa Rica; actual snout-to-vent length, 72 mm.

species figured by Giinther (1900, pi. 46, figs. A, A'). Whether this

is identical with Keferstein's specimen may be doubted. Should

they prove to be different, the name palmatus would then not be

applicable to this species and it would be without a name.

Diagnosis: Large species (79 mm. 5 ); characterized by having
toes one-fourth to one-third webbed; digits long somewhat flattened

with truncate terminal discs; nearly uniform black or brownish

above; below dirty whitish with a broken reticulum of dusky lines;

lower lip blackish, spotted regularly with cream; a median cream

line on throat bordered with black; posterior part of thighs black
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with discrete white or cream spots; groin area marbled dusky and

yellow-cream or white.

Description of species: (From K.U.M.N.H. No. 28255.) Head
about as broad as long, the canthus distinct, rounded, but becoming

angulate near the eye; snout generally oval, rather pointed; loreal

region distinctly concave, sloping obliquely to upper edge of maxil-

lary then rounding under to lip edge; nostril swollen slightly; eye

large, its length slightly less than the distance between eye and

nostril; nostril much nearer tip of snout than eye; tip of snout pro-

jecting 2.2 mm.; tympanum oval, diagonally placed, its greatest

diagonal diameter (4.1 mm.) more than half length of eye (7.4

mm.
) ; upper eyelid (

6.6 mm.
)

little greater than interorbital width

(6.5 mm.).
Choanae moderately large, distinctly larger than the openings of

the Eustachian tubes; vomerine teeth in two large triangular ele-

vated fasciculi, separated from each other by a distance equal to

their distance from choanae; on each fasciculus teeth numerous

(10-11) extending out considerably beyond the inner level of the

choanae, the elevated area reaching farther forward than their pos-

terior level; tongue cordiform, large, free for only about one fifth

its length.

Arms long, the wrist extends beyond snout two thirds length of

forearm; fingers rather long with well-developed discs, somewhat

truncate anteriorly, those on outer fingers larger than tympanum;
first finger of about same length as second; fourth finger much larger

than second; a trace of a web between the three inner fingers with

a ridge continuing along sides of digits to tips; subarticular tuber-

cles low, distinct; only a suggestion of supernumerary tubercles; an

elongate much elevated metacarpal tubercle at outer ventral edge
of first finger, its length half as long as digit from tubercle to tip;

a large palmar tubercle almost divided mesially; tips of discs tend

to turn up.

Leg elongate, the heel reaching 10 mm. beyond tip of snout;

heels overlap 8 mm. when limbs are folded at right angles to body;
toes with truncate discs, the largest distinctly (/I) smaller than two

largest finger discs; disc on fifth toe smallest; fifth toe fails to reach

as far forward as third; three inner toes, approximately one third

webbed; less between third and fourth, and with only a vestige be-

tween fourth and fifth; a lateral fringe or ridge to discs on all digits;

a large inner metatarsal tubercle, with an outer not (or only faintly)

indicated; subarticular tubercles large, flattened; no supernumerary
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tubercles on the sole; moderately distinct, narrow elongate tarsal fold

two thirds of the length of the tarsus.

Skin on dorsal surface of body and limbs lacking all folds and

warts save a small round tubercle near tympanum and a narrow

curving supratympanic fold, very clearly defined, terminating above

and behind jaw angle; under a lens the skin is seen to be finely and

smoothly corrugated; a very fine irregular fold traceable from oc-

ciput along each side of body ( appearing like a vein) ;
some granules

about jaw angle, on sides (anteriorly), on mesial part of under face

of thighs, and below anal region on posterior face; remainder of

under surfaces, chin, throat, venter, as well as limbs, very smooth,

with none or only a faint suggestion of a discoidal ventral disc.

Color and markings: Dark olive brown on back without spots;

a vaguely defined, median, hair-fine line of light brown; arm and

legs uniformly olive brown above; side of head rather dark, witli

at least four very indistinct darker marks, becoming better defined

on the edge of the lip where they are separated by discrete cream

spots; two tiny white spots just below lower rim of eye; tympanum
black followed by a discrete diagonal black spot; sides of body

lighter olive-brown, with whitish flecks, or posteriorly, larger dis-

crete yellow spots; front of thigh clouded lighter and darker with

a few yellow spots near groin; back of thigh black with numerous

small yellow-cream spots; under surface of tibia clouded with dirty

white and yellowish spots; palm and sole with digits deep purplish;

chin with a black rim showing well-defined cream spots paired with

similar spots on upper jaw; chin dusky, clouded with a dark-bor-

dered, median whitish stripe; venter whitish, reticulated with dusky

brown; under side of thighs with finer reticulations.

Measurements in
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than the tympanum and numerous warts and tubercles are present.

The first finger is longer than second; the tympanum does not have

small white flecks on a black surface, and there is no trace of a

finger web. The color and markings are different.

As I have stated, my specimen, in general appearance, resembles

the specimen figured by Giinther as Liohyla giintlieni,^ especially

in the coloration of the ventral surfaces.

There is no distinct lighter area on the snout, and the dorsum is

somewhat darker. Giinther seemingly was not wholly certain of

the identity of his specimen and suggests its relationship with

Hylodes ranifonnis.\ The type description of raniformis deals with

a related frog, 70 mm. long. However, it differs from the species at

hand in that the vomerine teeth are in two short series; first finger

distinctly longer than second; subarticular tubercles very strong;

toes one-third webbed; an indistinct outer metatarsal tubercle; ill-

defined darker spots above on body; a blackish streak below

canthus; limbs dark spotted; hinder side of thighs whitish, reticu-

lated with dark brown; lower parts white, throat sometimes speckled;

male with a vocal sac. Boulenger states that it is distinguished from

palmatus by a broader interorbital region, smooth skin, and larger

size. The type locality is "Buenaventura and Cali," Colombia.

Eleuiherodactylus pittieri (Giinther)

Liohyla pittieri Giinther, Biologia Centrali- Americana; Reptilia and Batrachia,
June 1900, pp. 223-224, pi. 65, fig. B, B' (type locality, "Costa Rica"; and
Boruca, Costa Rica. Here restricted to the latter locality. Pittier de
Fahega coll. ) .

Hylodes pittieri Nieden, Das Tierreich, Lief. 46, Aniira I, 1923, p. 435 (Costa
Rica ) .

Eleutherodactylus pittieri Dunn, {part.) Proc. Acad. Nat. Sci. Philadelphia, vol.

92, 1940, pp. 108-109 (regarded as conspecific with punctariolus) .

Diagnosis: This large arboreal frog ( $ 60 mm.; ^ 51) may be

identified by the following characteristics: male without vocal sac,

or vocal slits; first finger longer than second; toes scarcely one fourth

webbed; one metatarsal tubercle; length of body less than distance

between heel and vent; tympanum nearly round; in male %, in fe-

male /2 eye; thighs black behind with small punctate yellow spots;

no red on ventral surface. Heel reaches to beyond snout-tip.

Description of species: ( From Giinther loc. cit. ) "Closely allied

and very similar to L. fJeischtnanni. Habit rather robust, the length
of the body being a little less than the distance between vent and
heel. Snout not projecting beyond the mouth, of moderate length,

f Giinther, Biologia Centrali-Americana; Reptilia and Batrachia, 1900, pi. 66, figs. A, A'.

t Boulenger, Ann. Mag. Nat. Hist., ser. 6, vol. 17, 1896, p. 19.
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with obtuse canthus rostralis and sloping sides. Tympanum round,

three-fourths the size of the eye in the male, and about one-half in

the female. Vomerine teeth as in L. fleischmanni. Male with some

short tubercular folds and small tubercles on the side of the back,

female nearly smooth. Abdomen smooth, without folds. Disks on

the fingers small, of the toes moderately developed. First finger

longer than the second. Toes barely one-fourth webbed. One
metatarsal tubercle; a tarsal fold. The hinder side of the thighs

black, with well-defined small round lemon-yellow spots; throat

brownish, minutely speckled with yellow; abdomen whitish. Male

brownish, faintly marbled with darker colour, sides marbled with

yellowish; a narrow yellow vertebral line and a light interorbital

cross-band. Female nearly uniform brownish-black above; sides

marbled with yellowish."

Measurements in mm. female and male respectively: "Length of

the body, 60, 51; distance between vent and heel, 62, 52; length

of hind limb (from vent), 104, 87."

Ronarks: "I have long hesitated before I ventured to distinguish

this frog under a distinct name; however, the receipt of a second

specimen agreeing in every essential distinctive character with the

first, removed every doubt about the species being distinct from

L. fieischmanni. The male has the testicles well developed, yet

lacks vocal sacs. These organs are present in much smaller speci-

mens of L. fieisch7nanni." This species described and excellently

figured by Giinther loc. cit. was found to be common in the region

about Moravia. The species is decidedly different from Eleuthero-

dactylus fieischmanni that occurs in the same general region. E.

pittieri males lack the vocal sac and slits, and also lack the nuptial

asperities on the first finger, which is longer than the second.

In a series of some 20 specimens taken at Moravia the five largest

females measure, 60, 62, 62.5, 69, 72 mm.; the five largest males,

38, 38, 39, 39, 45 mm. All were taken along small rivulets at night.

During the day they were effectively concealed.

The skin is usually rough with tubercles, short ridges and a more

or less general corrugation. Somespecimens have the dorsum rather

smooth. The digital discs are relatively small, those on hand smaller

than those on toes. In the large female the area of the largest toe

disc is about one third of the area of the tympanum. The snout

projects very slightly beyond mouth. The abdomen is smooth with

a ventral disc usually outlined in the adults. The first finger is

longer than second. The male has no nuptial asperities on the

dorsal and dorsolateral surface of the first finger. In these speci-
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mens the outer metatarsal tubercle is present but it is very indis-

tinct and might be overlooked (absent in the types). The toes

are about one-fourth webbed. The vomerine teeth are far behind

choanae in two triangular fasciculi, the teeth in transverse series

are separated by one fifth the width of a fasciculus. The tongue is

rather small, subcircular, one fifth or less free behind and very

slightly nicked. A strong inner tarsal ridge is present two thirds

of the length of tarsus, arising from the edge of the inner tubercle.

The sole and palm lack supernumerary tubercles, the subarticular

tubercles being somewhat elongate. The general color is black or

blackish above with a darker interorbital bar and some indefinite

dorsal marks can be discerned when the specimen is submerged.
The sides are variegated, black with some white areas in groin,

or light with black areas. The back of the thighs have small yellow

or silvery- white flecks. There are only very indistinct marks on the

lips; the legs are barred with darker.

The type locality Boruca is "situated in a small bowl-shaped val-

ley in the hills on the north side of the Rio Grande de Terraba; hav-

ing an altitude of 1500 feet," on the Pacific side of Costa Rica rather

close to the Panama border.

The greater smoothness of the types and the absence of the outer

metatarsal tubercle may be individual variation, for at best the outer

tubercle is small, often nearly obsolete.

Eleutherodactylus fleischmanni ( Boettger )

Hylodes fleischmanni Boettger, Katalog der Batrachier-Sammlung im Museum
der Senckenbergischen Naturforschenden Gesellschaft in Frankfurt am Main,
Aug. 1892, p. 27-28 (type locality, San Jose, Costa Rica; Carl Fleischmann,
coll.); Giintlier, Biologia Centrali-Americana; Reptilia and Batrachia, 1900,

p. 222, pi. 64, fig. B; Nieden, Das Tierreich, Lief. 46, Anura I, 1923, pp.
434-435.

Eleutherodactt/lus fleischmanni Barbour and Dunn, Proc. Biol. See. Washington,
vol. 34, Dec. 21, 1921, p. 161 (Santa Cecilia, Guapiles, La Palma and

Cariblanco) (spelled fleishmanni); Dunn, Acad. Nat. Sci. Philadelphia, vol.

92, 1940, pp. 108-109.

Diagnosis: Toes slightly webbed at base with small narrow

lateral fringes; belly smooth; head broader than body; tympanum
large round; interorbital region flat; leg brought forward the heel

joint reaching beyond tip of snout; no lateral glandular fold; no

well-defined ventral disc. Male with vocal sac.

Description of species: ( Free translation of type description. )

Tongue oval unemarginate; vomerine teeth in two strong fasciculi

behind level of choanae; head rather broad, distinctly broader than

body; snout somewhat pointed, convex or curved on under side of

tip; longer than diameter of eye; canthus more distinctly curved
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and angular anteriorly than posteriorly; nostril twice as far from

eye as from tip of snout; interorbital space as broad as a single

eyelid; tympanum round, almost as large as eye; ostia pharyngea

almost as large as choanae; fingers of medium length, first some-

what longer than the second; toes rather long, clearly connected at

base, and with narrow lateral skin fringes; discs on fingers and toes

small; subarticular tubercles moderately developed; two metatarsal

tubercles, the outer round but less distinct than inner; the hind leg

brought forward, the last fourth of the tibia reaches beyond tip of

snout; skin smooth on dorsum with narrow warty ridges or tuber-

cles; irregular glandular folds on eyelids and sides of body; one

or two whitish tubercles on posterior lower edge of tympanum

especially distinct and significant; venter smooth.

Color: Ash gray dorsally with a black powdering of pigment and

with now and then a black dot; sides of head and body light gray

with black flecks and marbling; a fine white dorsal streak as well as

a carmine red band between the eyes; and similar red flecks on

center of back and thighs may or may not be present; the dark

bands on limbs wanting, or very obscure, but back of thighs black

with white flecks; underside dirty white; borders of lower jaw gray-

ish with white flecks and sometimes a narrow longitudinal line on

middle of throat, which is also white; posterior part of belly and

ventral side of limbs yellowish; iris brass-colored.

Measurements in mm. of cotypes: Head-body length, 35, 34;

width of head, 14/2, 14; diameter of eye, 4, 4; diameter of tympanum,

S'A, 3)2; length of arm, 21, 21; length of leg, 64, Gi'A; length of thigh,

21, 21; length of tibia, 21^^, 2U; diameter of disc (4th toe), IM, IJi.

Remarks: Boettger regards the species as being related to

Eleutherodactylus palmatus Boulenger but differing in having the

webs less developed, unemarginate tongue and in having an outer

metatarsal tubercle.

He does not state that this species has vocal sacs, in fact he does

not mention the sex; however, from the size of the tympanum

(almost as large as eye) one is assured that at least one of the

types is a male. Since the character is not mentioned as present or

absent, one suspects that the types were not examined for this

character. However, Giinther ( loc. cit. )
states that vocal sacs are

present in this species even in young males.

A series of specimens acquired on the northeastern slopes of the

Cordillera Talamanca are referred to this species. They come from

an elevation of approximately 6000-6500 ft. elevation. Most of the

specimens were collected from under stones in open pasture areas
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or along the roadside. The two largest males measure 47 and

48 mm., the females 61 and 75 mm. The following is a detailed

description of the largest female specimen in the above series,

K.U.M.N.H. No. 4986.

Description of species: Head broader than body, its length

(
26 mm.

) less than width
(

29 mm.
) ;

snout rather short, truncate

oval, the canthus rounded, the lores sloping obliquely to lip, the

loreal region only slightly concave; length of eye (9 mm.) greater

than the distance from eye to nostril
(

7.7 mm. ) ,
a little less than

length of snout
(

9.4 mm.
) ; tympanum higher than wide

(
4.4 x

3.5 mm.), separated from eye by 4.5 mm.; width of an eyelid equal

to, or slightly greater than interorbital space; depth of head at

tympanum 12 mm.
Vomerine teeth in two triangular fasciculi, their apices arising

anterior to the posterior level of choanae, separated from each other

by a distance equal to a sixth of transverse width of a fasciculus

and from choanae by a third of this width; tongue rather large,

broadly cordiform, slightly notched behind; less than a sixth free

behind (males with elongate vocal slits but no external evidence

of a vocal sac); choanae somewhat lateral, much smaller than the

distinctly triangular ostia pharyngea; anterior border of choanae

flare out somewhat.

Arm moderately long, the wrist reaching one third of the length
of forearm beyond snout; inner fingers equal; the pads or discs well

developed, but less than half area of tympanum in female ( less than

a third in male
) ;

the second and third fingers have a fringe or ridge
on their inner border, representing a web remnant; subarticular

tubercles somewhat elongated; a trace of supernumerary tubercles

on hand; a prominent inner metacarpal tubercle; outer (palmar)
tubercle large, low, partly bifid; male with prominent areas of

nuptial tubercles on first finger and on metacarpal tubercle. Leg
long, the heel reaching more than ten millimeters beyond tip of

snout; when legs are folded the heels overlap two mm.; toes dis-

tinctly less than one-fourth webbed; the fringes extending on all

toes to discs, the discs distinctly larger than those on fingers; a

compressed, elevated, inner metatarsal tubercle; a small nearly
obsolete outer metatarsal tubercle; subarticular tubercles elongated;
a faint trace of an abdominal disc; a tarsal fold or ridge extending

nearly half length of tarsus.

Skin above roughened, with pustules more distinct anteriorly,
sides finely granular; chin, belly, and under side of limbs smooth,
save below vent and on posterior face of thighs near vent; a

strong, overhanging tympanic fold curving down (or angulate)
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behind tympanum; a pair of tubercles between the tympanum and

leg insertion.

Color nearly black with some variation in intensity visible when

the specimen is submerged; sides lighter with some black spots;

ventral surface dirty white, more pigment scattered on chin and

throat than under arms, thighs, and abdomen; palms, soles and

under tarsi black.

Some discrepancies between this description and the type de-

scription exist, but if Giinther (loc. cit.) has identified the form

properly, it is the only Costa Rican species of these very large frogs

in which vocal slits are known to be present in the male; Giinther

figures a specimen that has a smoother dorsal surface than the one

described. Some of the other specimens in the series show a much
smoother condition of the dorsal skin.

Eleutherodactyhis engijtympanum (Giinther)

Liohijla engytijmpanum Giinther, Biologia Centrali- Americana; Reptilia and
Batrachia, June 1900, p. 224 (type locality, Monte Redondo, Costa Rica;
C. E. Underwood coll.).

Diagnosis: A large frog (59 mm.); canthus distinct; tympanum an

irregular oval higher than long, barely half area of orbit in female;

choanae wider than ostia pharyngea; hind limb with tubercles and

granules; digital discs equal, rounded, moderately developed; first

finger longer than second; a rudimentary web between three inner

fingers; toes one-fourth webbed; yellow vertebral line; yellow gular

line.

Description of species: "In general habit and form of the head

similar to L. riiguJosa. Snout rather obtuse, with the canthus ros-

tralis distinct, and with sloping sides; eye scarcely equal to its dis-

tance from the nostril. Tympanum an irregular oval, deeper than

long, barely half the area of the orbit (in adult female). Vomerine

teeth in two short prominent transverse series, slightly separated

from each other, behind but within the level of the choanae; choanae

rather wider than the Eustachian openings. Upper and lateral parts

of the body, supra-orbital region, and upper parts of the hind limbs

with tubercles and granules; a glandular fold above the tympanum;
abdomen smooth, with indistinct granules on the sides; transverse

and longitvidinal folds indicate the presence of an abdominal disk.

Length of the body a little less than the distance between vent and

heel. Disks of fingers and toes subequal, rounded, moderately de-

veloped; first finger rather longer than the second; a rudimentary
web between the three inner fingers. Metatarsals without pads,

except at the base of the inner toe; outer metatarsal tubercle scarcely
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visible; a tarsal fold. Toes one-fourth webbed. Greyish, with a

yellow vertebral and gular line; an indistinct dark interorbital

cross-band. Upper lip and flanks with blackish spots. Upper parts

of the limbs obscurely banded; hind part of the femur rather finely

and conspicuously marbled with black and white. Lower parts

white. (One adult female.)

Measurements in mm. of one adult female: "Length of the body
59; distance between vent and heel, 62; length of foot, 47."

Eleutherodactijlus talamancae Dunn
Figure 33

Eleiithewdactylus talamancae Dunn, Occ. Papers, Boston Soc. Nat. Hist., vol.

5, Aug. 18, 1931, pp. 385-386 (type locality, Almirante, Bocas del Toro,

Panama, Dunn and Duryea colls. Also reported from Monteverde, Zent and
Suretka in Costa Rica); Proc. Acad. Nat. Sci. Philadelphia, vol. 92, 1940,

p. 108. ( From Chiriqui Lagoon in western Panama north to Bluefields,

Nicaragua; lower Reventazon, Costa Rica); Gaige, Hartweg, Stuart, Occ.

Papers Mus. Zool. Univ. Michigan, No. 357, 1937, p. 6 (Rio Mico,
Nicarargua ) .

Diagnosis: Elongate head; fine granular corrugation on the dorsal

surface of body and limbs; small vestige of web on foot; large finger

discs on the two outer fingers, discs small on two inner fingers; vocal

P^^-

Fig. 33. Eleiithewdactylus tahmiancae Dunn. K.U.M.N.H. No. 28355,
Turrialba, Costa Rica. Actual snout-to-vent length, 29.5 mm.
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sacs present in males; heel reaching beyond the snout; females

reach a size of 47 mm., males, 29.5.

Description of species: (K.U.M.N.H. No. 28355 Turrialba, Costa

Rica.) Head narrow, oval, its length (13 mm.) greater than its

width (11 mm.); in male, head wider than body, in female about

same width; snout broad, the distance between nostrils (3.2 mm.)

equals interorbital distance; lores somewhat concave, areas about

nostrils swollen, with a slight depression between and on tip of

snout; tip of snout extending about 1 millimeter beyond edge of lip;

eye length (4 mm.) minutely greater than distance between eye and

nostril (3.9 mm.); snout length, 5.3 mm.; tympanum ( ^ ) large, a

little longer than thigh (2.8 mm. x 2.3 mm.), its length .7 of eye

length; a strong supratympanic fold curves down from eye to above

arm insertion; an elongate tubercle behind jaw angle extending on

lower jaw; width of an upper eyelid slightly less than interorbital

width; vomerine teeth in two elevated somewhat triangular fasciculi

between inner level of choanae but extending considerably behind

posterior level, but not out to inner level, separated by less than half

the length of one fasciculus; tongue subcircular a little longer than

wide, not emarginate behind, free for only one fourth or less of

its length. (In a paratype specimen E.H.T.-H.M.S. No. 29873 the

fasciculi are a little larger and the tongue has a small posterior

notch.
)

Choanae rather large, largely lateral in position; vocal sac

present, not evident externally; a pair of elongate vocal slits.

Arms short, the wrist reaching tip of snout; first finger as long as

second, thickened at base
( J ) with a nuptial pad above the joint;

subarticular tubercles present, large; supernumerary tubercles pres-

ent but very indistinct; a large inner metacarpal tubercle at base

of first finger; a relatively small outer palmar tubercle, bifid or

tripartite; discs on two inner fingers small, distinct; those on two

outer fingers large, half length of tympanum.

Legs long, the heel reaching four millimeters beyond tip of snout;

no inner or outer tarsal tubercles or folds; subarticular tubercles

distinct; no trace of supernumerary tubercles; a moderately large

inner metatarsal tubercle, a small distinct outer; a trace of a web
between inner toes, practically wanting between two outer toes;

discs on middle toes equally as large as those on outer fingers, those

of inner and outer toes smaller than other three.

Skin above finely corrugated, relatively smooth on top of head;

rump slightly rougher; some of the slightly larger tubercles may
tend to form rows; a very indistinct lateral fold; chin, breast and

venter smooth; sides distinctly and smoothly granular, the granules
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encroaching but little on venter; a trace of a discoidal disc on belly;

median part of ventral surface of thighs granular; area below and

lateral to vent granular, extending on posterior part of thighs for

nearly half their length; a line of granules on the dorsal surface of

thigh; front face of thigh entirely smooth.

Color: Dorsal color in preservative dusky brown with a dim

dark area between orbits across hand, anterior to which color is

lighter brown with some dusky markings; some indistinct darker

markings that tend to outline an hourglass-shaped area; posterior

to sacrum two or three very indistinct, broken dark transverse lines;

legs and arms with dusky cross bars; the posterior face of femur

nearly uniform dark brown; underside of tibia with some dark

marks; below grayish white, or with a moderate peppering of pig-

ment irregularly distributed; underside of foot and palm purplish;

a cream mark above arm and some diagonal lighter marking on

sides, distinct near groin; tympanum brown, a dusky area on loreal

region and a dark line follows supratympanic fold. In life, yellow-

olive above, the occipital region darker; tympanum brown; legs

banded gray and olive; chin, throat, and abdomen whitish to cream,

posteriorly; a faint pinkish suffusion in groin; magenta on underside

of tibia; light marks on sides yellow-cream.

Measurements in mm. of Eleutherodactyltis talamancae
'
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However there appear to be areas of loose skin at the angles of the

mouth suggesting paired vocal sacs.

Two paratypes have a considerable lot of pigment on entire ven-

tral surface (the type is said to be white below).
I have seen certain other specimens: M.C.Z. No. 9879, the type,

Almirante, Panama Republic, 47 mm. snout-to-vent length; M.C.Z.

No. 7952 Monteverde, Costa Rica 21 mm.; M.C.Z. No. 9786; M.C.Z.

Nos. 9795-97, Suretka, Costa Rica.

The following locaHties are known in Costa Rica: Guapiles, Zent,

Monteverde, Suretka and Turrialba.

Eleutherodactylus platyrhynchus (Giinther)

Figure 34

Hijlodes platyrhynchus Giinther, Biologia Centrali-Americana; Reptilia and
Batrachia, Aug. 1900, pp. 230-231, pi. 67, fig. a (type locality, Costa Rica);
Nieden, Das Tierreich, Lief. 46, Anura I, 1923, p. 436, fig. 318. (Costa
Rica).

Diagnosis: Moderately large species, females 57 mm. (the type
56 2 ); males 42 mm.; venter finely granulate or areolate over a

considerable part of its surface, (
a character not exhibited by other

large eleutherodactylid species occurring in Costa Rica). Head

moderately broad in females, less so in males; tympanum in female

little more than one third, in male, one half to three fifths length of

eye; nearly smooth above with one or two short skin-folds from

orbit; discs on digits large, truncate, those on fingers larger than

toes; heel to nostril; olive to brown above, with some black mark-

ings; white below. Males with large vocal sHts.

Description of species: (K.U.M.N.H. No. 28276 $ ,
Isla Bonita

Volcan Poas, Costa Rica.
) Head as broad as body ( usually broader

in males), the length (22 mm.) slightly less than width (23 mm.);
canthus distinct, slightly angulate near orbit, rounded for most part
and curving; area about nostrils swollen, with a slight depression
between and from which point snout slopes downward to tip; a

a slightly elevated median point immediately in front of depression;

snout-tip rather rounded oval, projecting slightly beyond edge of

lip (1.5 mm.); eye directed somewhat forwards; length of eye (6.2

mm.) greater than distance between eye and nostril (5.1 mm.);
length of snout, 9.2 mm.; width of an eyelid (4 mm.) less than

interorbital width (4.8 mm.); distance between nostrils 4 mm.;

tympanum relatively small, its height greater than its length (3.2
mm. X 2.3 mm.

) ;
a discrete curving supratympanic skinfold obscur-

ing upper posterior edge of tympanum. A glandular tubercle back
of jaw angle; another glandular tubercle at end of curved supra-



758 The University Science Bulletin

tympanic fold; loreal region somewhat concave, surface roughened,

sloping obliquely to lip posteriorly, anteriorly the jaw forming a

distinct ledge (not well indicated in younger specimens); a dis-

tinct medial occipital depression formed by the elevated muscula-

ture surrounding it, in front of which is an irregular pustule and

just at anterior level of eyes a pair of indistinct interorbital pustules;

v^7 ^

:j«-«!3

Fig. 34. Eleutherodacfylus platijrhynchus (Gunther). K.U.M.N.H.
No. 28268; Isla Bonita, Volcan Poas, Costa Rica; actual snout-to-vent

length, 46 mm.

the raised occipital area outlined laterally by a pair of skinfolds

that continue behind occiput; a tubercle on eyelid.

Choanae small, only partly lateral; vomerine teeth in two large

triangular fasciculi very narrowly separated, the upper apices of

triangles reach posterior level of choanae; but posterior transverse

toothed edges much behind their posterior level (as well as the

level of the transverse palatine ridges) and extending outward

beyond inner levels of choanae; teeth 10-8; length of tooth-row

4 mm.; distance between choanae 3.6 mm.; tongue an elongate oval,

little broader behind, not or but very slightly emarginate, free for

approximately one fourth of its length.
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Arm large, one half of forearm reaches beyond tip of snout, first

finger much shorter than second; three outer digits with strong

discs, somewhat truncate, showing (or not) slight emargination
on their front edges, the discs much larger than tympanum; widest

disc 3.2 mm.; subarticular tubercles large, rounded, elevated; super-

numerary tubercles scarcely indicated; an elongate outer metacarpal
tubercle at base of first finger; palmar tubercle large, rather in-

distinct, bifid or nearly so; three or four tubercles under arm in

row; no web but fingers with slight lateral ridges.

Leg with heel reaching nostril; toes with large truncate discs,

smaller on inner and outer toes, none as large as those on fingers;

subarticular tubercles all well developed without trace of super-

numerary tubercles; a large inner metatarsal tubercle, somewhat

flattened, bearing a narrow free edge on outer anterior part; outer

tubercle not or but faintly indicated (on most specimens no trace

apparent); no tarsal fold or tubercle (certain specimens have a

trace only of a tubercular fold
)

. Web indicated, nowhere reaching

posterior level of the subarticular tubercles but with a trace follow-

ing digits on their sides as low ridges; heels overlap 5 mm. when

legs are folded.

Skin of back and sides with some very fine granules and a few

somewhat larger low pustular elevations; on sides general distri-

bution of tubercular or pustular granules; the upper surface of

limbs, front and most of ventral and much of posterior surface of

thigh, smooth; chin smooth with some longitudinal wrinkling;

outer and posterior surface of venter granular, the remainder of

venter and breast wrinkled or smooth. A patch of granules on

ventral and posterior part of thighs and to some extent on side of

region of vent; some specimens have the upper surface of limbs

showing small tubercle (especially males) (some specimens seem

to have lateral ventral folds suggesting a discoidal disc
) ;

a tubercle

on heel.

Color: Olive-brown above with some minute black spots on

ridges or tubercles; arms indistinctly marked with dusky; legs

strongly barred, three each on femur, tibia and tarsus; a dim dark

line along upper edge of lores; a dark line widening to a spot

above tympanum; a small oval black spot on tympanum but smaller

than latter; three dark lip-spots with somewhat lighter centers;

venter dirty grayish white (a fine equal distribution of pigment

every\vhere on surfaces of venter); posterior part of thigh barred;

dorsal part barred but slightly lighter; some indefinite darker marks

on upper part of sides.
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Measurements in mm. of Eleutherodactijhis platyrhynchus (Giinther)

(K.U.M.N.H.

I

Museumnumber ^ oc.->7« o

Snout to vent 57

Vent to heel 53

Length of head 22

Width of head 23

Length of snout 9.2

Eye length 6.2

Tympanum length 2.3

Tympanum height 3.2

Arm 35.3

Hand 20.1

Leg 90

Tibia 30

Foot and tarsus 44

R.C.T.

2774 9

46

17

18

6.5

5

2

2.6

32.1

15

79

27

38

R.C.T.

2763 6

42

16.5

17

6.2

4.8

2.8

2.9

27.2

13

69

23.2

32

B.M.

Type

56

59

Variation: In the material available to me are 25 specimens all

taken at Isla Bonita. The following major color varieties appear.
R.C.T. 801 5 . Side of head and body black; occiput and back

deep rich wood-brown, faint indications of darker bars on legs.

Magenta flecks on back of thigh and under tibia where the spots

are distinct; venter dirty gray-white; feet below purplish; (in pre-

servative less dark and some fine black dots border the dorso-

lateral region); inner fingers light above. Only one specimen with

this pattern.

K.U.M.N.H. No. 28267 $ . Top of snout brown; a dark inter-

orbital bar; beginning here a broad reddish clay stripe to end of

body; fold with black edging; lip spots present and spot on tym-

panum; regular bars on gray thighs nearly obsolete, more distinct

on tibia; below uniform grayish white. (Only one specimen with

this pattern).

K.U.M.N.H. 28269 ^ ,
R.C.T. 2763 j , 2774 5 . Dorsum rather

lavender-gray, darker in interorbital region and lighter anteriorly;

limbs indistinctly barred; lip spots not strongly indicated; venter

gray-white, uniform or clovided under thigh; in one some darker

flecks in a line dorsolaterally.

K.U.M.N.H. Nos. 28270 j ,
28273 ? , R.C.T. Nos. 2766 ^ ,

2772 ^ .

Dark lavender-brown above with a hair-fine tan line from snout tip

to end of body; a white line across posterior surface of thigh; other

typical markings present.

K.U.M.N.H. No. 28354 (35 mm. $ yg.). Rather typically colored

above save that the black color following the occipital fold is more
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intense and is bordered by whitish, which continues indistinctly

back as two indefinite Hnes; spot on sides more intense; legs strongly

barred with black; lower part of thigh black; areas without pigment
on back and front of thigh between bars are cream yellow; whitish

under tibia and foot and part of arm; dim lavender-red to magenta
in axilla; snout magenta; pigment on venter segregated in many
places in small black flecks or spots especially evident on under

surfaces of thigh; under surface of feet, deep purple slate; hands

similar, save inner fingers yellowish.

R.C.T. Nos. 803 ^ ,
2775 $ . These are dark blackish brown

above with the typical markings on dorsum and sides; below nearly

uniform blackish with some ashen flecks.

K.U.M.N.H. No. 28353 $ . Light brown above with a light

interorbital band followed by a darker area; a dim dark line crosses

snout; a lighter reddish area above arm insertion; groin and lighter

parts of hind legs, under and upper part of feet similar; back of

thigh, chin, and venter whitish flesh; a pink spot on palm; bars on

limbs very light brown, separated by whitish.

The structural characters of these specimens are not so variable:

lack of webbing, size of discs, and length of limbs are generally

constant; the vomerine series are smaller in younger specimens.
The folds and tubercles differ somewhat from Giinther's figure ( loc.

cit. pi. 67, fig. a). There the skin is shown with the folds not ap-

proximating each other to the same extent as in the figure given here,

and there is less evidence of tubercles on back, and the banding on

the thighs is more distinct. However all these characters depicted
can be duplicated in other specimens at hand from the same locality.

Many of these specimens were taken in bromelias. Since there

are no very young specimens in the collections I suspect that the

young are largely or exclusively arboreal in habit. Since the two

smallest ( and youngest ) specimens exhibit the brightest colorations,

reds, magentas, and yellows, I suspect that these colors may be

prevalent in the very young.

The details of significant structural characters are repeated so

faithfully that on the evidence at hand one can scarcely regard
these striking color differences as anything other than color variation.

The large female described herein contained an adult salamander

Magnadigita suhpalmata in the stomach.
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Eleutherodactylus niibihis (Giinther)

Figure 35

Hylodes nubihis Giinther, Biologia Centrali -Americana; Reptilia and Batrachia,
Feb., 1901, p. 237, pi. 69, fig. a (type locality, Escazu, Costa Rica; C. E.

Underwood, coll. ) .

Diagnosis: Body rather slender; head flat, moderately wide;

lacking web on hand and feet; discs on fingers and toes developed,
former larger; abdomen smooth; choana and ostia pharyngea equal
in width; skin above smooth or with some short narrow glandular

folds; first finger longer than second; a tarsal fold; no subarticular

tubercles on metatarsals; dark purplish with some darker clouding

forming four indistinct longitudinal bands.

Fig. 35. Elentherodactijhis niibilus Giinther. Re-
drawn from Giinther, Biologia Centrali-Americana;
Reptilia and Batrachia, Feb. 1901, Plate 69, fig. A.

Specimen from Escazvi, Costa Rica. Snout-to-vent

length, 44 mm. (?).
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Description of type: "Habit rather slender, the length of the body

equal to the distance between the vent and heel. Head flat, moder-

ately wide; snout rather produced, with distinct canthus rostralis

and subvertical sides. Tympanum half the area of the eye (in an

adult female
)

. Vomerine teeth in two short transverse series, rather

approximate to each other, considerably behind the choanae, but

within the level from their inner margins. Choanae and Eustachian

tubes equal in width. Skin of the upper parts smooth, only the re-

gions above the shoulder and behind the supraciliary show some

small tubercles and short narrow glandular folds; abdomen smooth.

Disks of the fingers small, but distinctly developed and larger than

those of the toes; first finger longer than second. One metatarsal

tubercle, a tarsal fold; metatarsals without subarticular tubercles.

Dark purplish, clouded with darker, the darker parts concentrated

in four indistinct longitudinal bands, the middle of which reach

almost to the snout. Hind limbs and upper lip indistinctly cross-

banded; thigh finely marbled behind with brown and whitish.

Lower parts whitish, with small blackish-brown marblings, a band

along the middle of the throat being pure white."

Measurements in mm.: Head and body, 44 mm.; hind limb, 78

mm.; distance between vent and heel, 43.5 mm.
Remarks: I have seen no specimens of this species.

Eleutherodacttjlus peraltae Barbour

Eleutherodactylus peraltae Barbour, Proc. New England Zool. Club, vol. 10,
Mar. 2, 1928, pp. 30-31, pi. 4, fig. 1 (type locality, Peralta, Costa Rica,
500 m. elevation ) .

Diagnosis: "A small species with broad, flat head, very long

limbs, small disks and very small groups of vomerine teeth. Tym-
panum large and very near eye.

Description: "Vomerine teeth in two very small groups within

the inner margin of the choanae, the anterior border of each group

lying just ahead of a line connecting the two choanae; the groups

widely separated, farther from each other than from either choana,

separated by a distance equal to the length of one of the groups;
snout long and depressed; nostril nearer to tip of snout than to eye,

separated from eye by a distance considerably in excess of the

latter's diameter; interorbital space slightly wider than the upper
eyelid; tympanum ill defined, rather small, between one half and
one third the size of eye, separated from the eye by a distance

about equal to its own diameter; fingers slender, with medium
disks; disk of fourth finger distinctly largest; first toe rather short,
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slightly shorter than second, which again is slightly shorter than

fourth; toes long, slender, free, first toe with very small disk, second

and third with disks distinctly successively larger; subarticular

tubercles well developed; sole almost smooth; a larger inner and

small outer metatarsal tubercle; the hind limb being laid forward

along the body, tibio-tarsal articulation reaches well beyond the tip

of snout; heels overlap considerably when the hind limbs are placed

vertically to the body axis; skin smooth above; smooth on throat

and chest; coursely granulate on abdomen and sides of thighs.

Color: "Above brown, beneath yellow; femores with four, tibiae

with four, tarsus with two indistinct dark crossbands.

Measurements in mm.: "Tip of snout to vent, 27; width of head,

10.5; fore limb, 16; hind limb, 47; tibia, 17.5 mm."
Remarks: I have seen no specimen that I am able to refer to

this form with assurance.

Eletttherodactijlus eiiryglossus (Cope)

Lithodytes eunjglossus Cope, Proc. Acad. Nat. Sci. Philadelphia, 1894, pp.
196-197 (type locality, San Jose, Costa Rica. Sen. P. Biolley coll.).

Diagnosis: A large species ( 75 mm.
) ;

heel reaches between eye
and nostril; tympanum a vertical oval its height % eye ( 2 ?);

tongue openly notched; vomerine teeth in line with back level of

choanae; ostia pharyngea larger than choanae; discs distinct, small;

digits lacking dermal margins; first and second fingers equal.

Description of species: "A large species with small pallets, in

which the heel does not reach the end of the muzzle, although it

extends to a point anterior to the eye. General appearance that of

a Leptodactylus. No distinct canthus rostralis; end of muzzle

sloping backwards from hp-border. Tympanic disc a vertical oval,

of which the long diameter is two-thirds that of the eye. Nostril

nearer the end of the muzzle than its distance from the orbit.

Tongue wider than long, openly notched posteriorly. Choanae

moderate. Vomerine teeth in two transverse series, on transverse

ridges whose anterior borders are in line with the posterior borders

of the choanae, and whose external borders are a little within the

internal borders of the choanae. Ostia pharyngea larger than

choanae. Pallets distinct but shall, smallest on the manus. Digits

without dermal margins. First and second fingers equal. Integument

everywhere smooth. A discoidal abdominal fold. A fold on the

distal half of the external border of the tarsus, extending to a rather

prominent praehallucal tubercle.

"Color above, brownish lead-color; below whitish. Groin reticu-

late, and sides punctate with the dorsal on the ventral color. Four

brown spots on the upper lip anterior to the line of the tympanum,
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and a black streak above and behind the tympanum. A blackish

cross-band between the posterior parts of the orbits, and some black

longitudinal spots on the dorso-lateral region, bounding upwards
the paler color of the sides. Limbs with obscure blackish cross-

bands. Thighs behind, whitish at base, and obscurely reticulate on

the superior and distal portions. Limbs below, and gular region,

clouded."

Measurements in mm.: Total length of head and body, 75 mm.;

head to line of canthus oris, 19; width of head at canthus oris, 28;

length of anterior limb, 40; length of head, 18; length of posterior

limb, 115; length of hind foot, 50; length of astragalo-calcaneum, 20.

Remarks: "This is the largest species of Litliodytes, but it is

less robust than the L. gulosus Cope. In general appearance it

resembles one of the large species of Leptodactylus, but it is a

true Hylodine, with T-shaped terminal phalanges. It has some

resemblance to L. melanosticttis, but that species has much longer

hind limbs, larger pallets, an oval tongue, etc. A single specimen
of the L. euryglossiis is in the collection, which was taken at San

Jose, by Sen. P. Biolley (No. 448)."

I have not been able to recognize this species in the material at

hand.

Eleiithcrodactylus floruJentiis Cope

Lithodytes -florulentus Cope, Proc. Amer. Philos. Soc, vol. 31, Nov. 17, 1893,
pp. 336-337 ( type locality, Boruca, Costa Rica. G. K. Cherrie coll. ) .

Diagnosis: Heel not reaching anterior edge of eye-orbit; vomer-

ine tooth-rows close together; digital dilations small; head short,

depressed canthus not distinct; tympanum (probably) a vertical

oval, about half of the length of eye opening; two metatarsal tuber-

cles; tubercles under fingers Hat, less distinct on toes; venter smooth

gray, the posterior face of leg black, cross-banded with dark, sep-

arated by scarlet areas; posterior sides and anterior abdomen black-

ish or brownish with crimson or orange spots. Length 35 mm.

Description of species: "The only specimen of the L. florulentus

is damaged as to the integument of its head, which has been de-

stroyed by agencies unknown to me. The skull with its muscles,

and the rest of the body with the integument, are preserved. The
head is short and depressed, and the canthus rostralis is not distinct.

The length of the muzzle from the nostril to the orbit is about equal
to the anteroposterior diameter of the latter, and the nostril is quite
near the end of the nose. The tongue is subround, and is a little

wider than long in its present condition. The internal nares are

well forward; and the vomerine teeth are in two fascicles which are
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close together, and are so far posterior to the nares as to be in

transverse line with the palatine ridges. They are also as far as their

own diameter within the anteroposterior line of the internal nares.

The ostia pharyngea are narrow slits about as long as the nares.

The tympanic drum is destroyed, but the space for it is a vertical

oval, with about half the anteroposterior diameter of the orbit.

The heel of the extended hind limb reaches the anterior border of

the orbit. The extremital dilations are very small. There is a

rather large oval internal or prehallucal tubercle which is entirely

sessile; there is a small external tubercle. There are two palmar

tubercles, and those of the anterior digits are distinct but flat; those

of the posterior digits are less distinct. The integuments of the

inferior and concealed surfaces are smooth; on that of the back

a few small tubercles are present.

Color: "The color of the upper surfaces is gray dusted with

blackish. The inferior or posterior surface of the hind legs is black,

and this color is continuous with dark-gray cross-bands which cross

the superior faces of the tibia and femur, four over each. The

spaces between these cross-bands are scarlet. The posterior part

of the sides and anterior part of the abdomen is blackish to brown-

ish with crimson and orange spots of various sizes and shapes, the

largest in the groin. Three cross-bands on upperside of foot, and

three across forearm. Coloration of head unknown. The only

specimen of this handsome species contained in the collection is

from Boruca, and is No. 327.

Measurements in mm.: "Total length of head and body, 35; length
of head to posterior line of tympanum, 12.5; width of head at poste-

rior line of tympanum, 15; interorbital width, 3.5; length of fore

limb 20; length of fore foot, 9; length of hind limb from groin, 51;

length of hind foot, 24; length of tarsus, 9."

Remarks: I have not examined a specimen of this form. I doubt

that it has been retaken.

Eleiitherodactylus gaigei (Dunn)

Lithodytes gaigei Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5, Aug. 18,

1931, pp. 387-388 (type locality Fort Randolph, Panama Canal Zone. Also

reported from Barro Colorado Island, Canal Zone; and Talamanca Valley,
Costa Rica. The species is named for Mrs. Helen Gaige. Perhaps the
name should be corrected to gaigeae.); idem, ibid. Oct. 10, 1931, p. 410;
ibid. vol. 8, June 7, 1933, p. 67 (El Valle de Anton, Panama).

Diagnosis: Related to Lithodytes lineattis of South America but

differing in having head wider than body; no flash markings on

thigh or in groin; vomerine teeth oblique rather than transverse;

dorsolateral light line from eye to sacrum.
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Description of type: "M.C.Z. no. 10011: head a rather pointed

oval; snout flat above, pointed; canthus rostrahs angular; lores slop-

ing steeply; upper eyelid less than interorbital diameter; eye equal
to its distance from nostril; tympanum /2 eye; heel to between snout

and eye; head wider than body; disks of fingers and toes equal,

about half again diameter of digit, much smaller than tympanum;

fingers and toes free; a large inner and small outer metatarsal tu-

bercle; a tarsal fold; finger I about equal to finger II; toe III equal
to toe IV; smooth below, uniformly and finely rugose above; vo-

merine teeth in two oblique groups, equally in and back from

choanae, separated by diameter of choanae and distant from

choanae by same distance; dark brown, lighter below; a light line

from eye to sacrum, snout to vent 38 mm."
Remarks: Dunn reports two small specimens from Talamanca,

M.C.Z. Nos. 9901, 9904, 21 mm. and 18 mm. long, respectively.

"They are black above, slightly lighter below, and the dorsolateral

light lines begin on the snout where they meet. The vomerine

teeth cannot be made out. In one the first and second fingers are

equal and the third toe is shorter than the fifth, in the other the

first finger is the shorter and the third toe is equal to the fifth."

I have not found this species in Costa Rica. I have examined

the female type of this species but have not dissected it. The

following characters were noted: choanae distinct, somewhat

rounded; the vomerine teeth in two diagonal (not transverse) series,

beginning anterior to back level of choanae converging somewhat,

separated from each other by a distance greater than their dis-

tance from choanae; tongue largely free behind; snout rather long;

the width of an eyelid about equal to interorbital space; diameter

of tympanum contained approximately 1^5 times in length of eye.

First finger a little longer than second; hand with four super-

numerary tubercles, six on foot; metacarpal tubercle rounded, dis-

tinct; palmar tubercle completely divided, the medial portion elon-

gate; foot with trace of webbing; discs small; a large inner meta-

tarsal tubercle, outer less than half as large; no fold evident on

tarsus. Color blackish with thin dorsolateral white lines; whole

underside cinnamon-brown.

FAMILY CENTROLENIDAETaylor

Centrolenidae Taylor, Proc. Biol. Soc. Washington, vol. 64, 1951, p. 36.

This recently proposed family of frogs extends in the Western

Hemisphere from Central Veracruz and Guerrero in Mexico, to

Peru and Argentina in South America. The members of the family
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may readily be recognized by the presence of a single bone in the

third (tarsal) segment of the hind leg. This is the result of the

fusion of the astragalus and calcaneum into a single elongate ele-

ment, similar to the fusion of the tibia and fibula in the adjoining

segment.
One may postulate that the original, primitive condition is the

separation of these bones into two elements. One would then

conclude that the Centrolenidae represent a group that has relatively

recently developed this character and are highly specialized. The
tarsal characteristics of the ancestors of the present day Salientia is

not known with certainty, but the oldest known Salientia have

completed the fusion of the radius and ulna, as well as that of the

tibia and fibula, and a fusion of the elements of the urostyle. An
American fossil species, tentatively referred to the family Pelo-

dytidae, also displays a fusion of the astragalus and calcaneus.

Whether or not this ancient process of fusion once begun, extended

to the tarsal elements in the ancestral salientian form, is not known,
but it may be regarded as probable. The loss of the tail and the

assumption of the leaping habit may conceivably have been the

selective factors responsible for the re-separation of the two ele-

ments. This latter suggestion may not be sound, since to be fact,

it would appear to demand the reversibility of an evolutionary

process.

The Central American species of this family usually are green
in life with or without indistinct markings of dark or lighter color

on the dorsal exposed surfaces. The ventral surfaces are flesh or

whitish flesh, the whole skin of the venter often being so trans-

parent as to permit the discernment of the viscera. When placed in

preserving fluids, the green disappears in a short time and a lavender

or purplish pigmentation becomes evident on the dorsal surface of

the body. This pigment may be equally distributed, or small,

rounded, lighter spots, with little or no pigment, may be in evi-

dence; the pigment may be segregated into small spots, or the

groupings of the chromatophores may cause a pattern to be formed.

The chromatophores vary in size and may disappear after a long
time in preservation.

The black or white covering (tunic) of the eyeball visible through
the upper eyelid, causes the lid to appear dark or light as the case

may be.

Key to the Genera of the Centrolenidae

1. Small species having a free tip on the pollex rudiment, with a spine

emerging from it in the male. Costa Rica, Canal Zone, Panama,

Teratohyla
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2. Males with a process or "hook" on humerus visible externally; vo-

merine teeth usually present. Central America and northwest-

em South America Centrolene

Males lacking the humeral process; vomerine teeth present or ab-

sent. Southern Mexico, Central and South America . . Cochranella

Genus Centrolene Jimenez de la Espada

Centrolene Jimenez de la Espada, An. Soc. Espanola Hist. Nat., vol. 1,

1872, p. 87.

Type of genus: Centrolene geckoideum Jimenez de la Espada.
A single species, Centrolene prosoblepon, belonging to this genus

is known from Costa Rica. Its range is from 5,500 feet on Volcan

Poas, to little above sea level near Limon, the type locality. Speci-

mens have also been reported from Canal Zone and Panama.

The type locality of Hyla ptmcticrus is La Palma, Costa Rica, but

until this type is compared by a competent observer with prosoble-

pon, it cannot be certain that the species should be regarded as

synonyms.
Other known species of the genus are South American in distribu-

tion, the type of the genus being the largest known member of

the family.

The curious humeral process, present in males of this genus is

probably not normally present in females, although the condition

has been reported in certain individuals.

Centrolene prosoblepon (Boettger)

Hyla prosoblepon Boettger, Katalog der Batrachier . . . Sammlung, im
Museum der Senckenbergischen Naturforschenden Gesellschaft in Frankfurt

am Main, Aug., 1892, p. 45 (type locality, Plantage Cairo [La Junta], near

Limon, Caribbean side of Costa Rica. Carl Fleischmann coll.); Giinther,

Biologia Centrali-Americana. Reptiha and Batrachia, 1901, p. 280; Nieden,
Das Tierreich, Lief. 46, Anura I, 1923, p. 256 (Costa Rica, Panama).

Centrolene prosoblepon Noble, Proc. Biol. Soc. Washington, vol. 37, 1925, pp.
66-71 (numerous Costa Rican localities); Dunn, Occ. Papers Boston Soc.

Nat. Hist., vol. 5, Aug. 18, 1931, pp. 398-399; ibid., Oct. 10, 1931, pp. 415,
421. (Barro Colorado Island, Canal Zone); ibid., vol. 8, June 7, 1933, pp.
73, 74; Taylor, Univ. Kansas Sci. Bull., vol. 33, pt. 1, Apr. 20, 1949, pp.
258-259 (Isla Bonita, Volcan Poas, Costa Rica).

? Hylella puncticrus Boulenger, Ann. Mag. Nat. Hist., ser. 6, vol. 18, 1896, p.
341 (type locality La Palma, Costa Rica, C. F. Underwood coll. Snout-to-

vent length 26 mm.).

Diagnosis: A small frog, snout to vent, 26 mm.; green in life with

the venter transparent flesh permitting a view of internal organs;

tips of digits dilated into distinct disks, wider than fingers or toes,

the tip rounded rather than truncate; vomerine teeth present; males

with a humeral process or hook, not indicated in females; no web
between first three fingers; between third and fourth about one

25—1919
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half webbed; heel to near nostril; smooth above, granular on venter;

chin and breast smooth; interorbital distance equals eyelid; tym-

panum distinct, directed outward and slightly upward and back-

ward; a pair of rounded moundlike tubercles on ventral side of

thighs near the median line; a thickened tarsal fold; males with a

large lateral somewhat diffuse gland. Males often with numerous

minute white-tipped spinules on side of head and neck (probably
a breeding phenomenon). Nearly uniform heliotrope or reddish

lavender, with small rounded darker dots on limbs and posterior

part of back
(
sometimes lacking on back

)
.

Description of species: (K.U.M.N.H. No. 23806, Isla Bonita,

Volcan Poas, 5500 ft.
)

. Head length (
9 mm.

)
less than head width

(9.5 mm.); eyes large, strongly protruding directed somewhat for-

ward; the eyelid equal to interorbital width (2 mm.); canthus ros-

tralis distinct, rounding; areas about nostrils swollen with a de-

pression between them extending length of snout; nostrils nearly

terminal, but not extending forward to level of lip; tympanum dis-

tinct save that the upper part is covered by a thickened indistinct

skin fold, its diameter (1.1 mm.) contained in eye length (3.8 mm.)
3.4 times; loreal region somewhat concave, sloping obliquely to

lip; distance between tympanum and eye twice width of tympanum;

length of eye (3.8 mm.) greater than snout length (2.8 mm.); nostril

nearer median point of upper lip than to eye.

Tongue longer than wide, less than one fifth free behind; (vocal

sacs elongate in males); choanae rather large, longer than wide,

the width of one in distance between them approximately four

times; vomerine teeth in two somewhat diagonal fasciculi, lying

between choanae, separated mesially by a distance nearly equal to

distance separating them from choanae; transverse groove of the

palatal glands nearly straight, nearer choanae than anterior part

of palate.

Arm strong, the hand large; fingers with terminal discs distinctly

wider than digits; first finger distinctly longer than second, lacking

traces of web between first three fingers; one-third webbed between

outer fingers, with a slight fringe continuing to disc; inner meta-

carpal tubercle moderate without free tip or spine; humerus without

hook (present in males); median palmar tubercle strongly defined,

rounded.

Leg elongate the heel reaching approximately to nostril; discs on

toes smaller than those on fingers, and that on first finger is some-

what pointed; other digits nearly truncate but slightly curving on

ends; outer toes with web extending two thirds length of third and
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fifth; first and second less than half webbed; elbow and knee overlap

but if legs are folded the heels touch but do not overlap.

Skin smooth on dorsal and lateral surfaces save for some minute

white-tipped tubercles below tympanic area; chin, breast, and un-

derside of arms smooth, venter granular; much of the posterior part

of ventral surface of thigh granular with a pair of large, moundlike

tubercles near median line; some indistinct vertical wrinkles below

anal region.

Color: Greenish in life on dorsal surfaces; ventrally yellow to

transparent flesh; in preservation heavily pigmented with purplish

lavender, the chromatophores segregated in places to form spots

( which may be scattered on back and limbs
) ; pigment less distinct

above arms and legs but spots also present; ventral and concealed

surfaces whitish flesh; concealed parts of eyeball blackish, thus leav-

ing dark eyelids.

Measurements of Centrolene prosoblepon (Boettger)

Hand Foot

Total Head Head and and
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The measurements of the type, as recorded in the type descrip-

tion, is appended to the table of measurements. It may be noted

that the measurement of the arm of the type is considerably smaller

than that of specimens of smaller snout-to-vent measurement in this

series; the leg is slightly smaller, the head length a little shorter,

and the head width a little greater. The differences may be due

to a diflFerent technique of measurement.

The type is from near sea level while the specimens listed in the

table come from an elevation of about 5,500 ft. on Volcan Poas.

Whether or not direct comparison with the sea level population

would reveal other significant differences cannot be stated now.

A single specimen was taken in 1951 at Moravia; the vomerine

tooth fasciculi are present. Externally the vocal sac is evidenced

by two small pouches which seemingly are separated. The spotting

is sparse and confined largely to limbs and posterior part of dorsum.

The head and remainder of the back are uniform purplish lavender.

Genus Teratohyla Taylor

Teratohijla Taylor, Proc. Biol. Soc. Washington, vol. 64, Apr. 13, 1951, p. 35.

Type of genus: Centrolenella spinosa Taylor.

A single species is known. It is related to other members of the

family as Plectrohijla and Htjpsihoas are to Hylo. The only species
reaches a known length of approximately 21 mm. No females have

been found, but it is to be expected that their size is two or three

millimeters larger than males. The present known range extends

from Costa Rica on the east slope, to Panama and the Canal Zone.

Teratohyla spinosa (Taylor)

Figure 35a

Centrolenella spinosa Taylor, Univ. Kansas Sci. Bull., vol. 33, pt. 1, Apr. 20,

1949, pp. 259-262 (type locality, Los Diamantes near Guapiles, Costa Rica.
R. C. Taylor and E. H. Taylor colls.).

Teratohyla spinosa Taylor, Proc. Biol. Soc. Washington, vol. 64, Apr. 13, 1951,
p. 35.

Diagnosis: A small species (
about 21 mm.

) ;
snout high, the front

edge nearly vertical; nostril near front edge of snout. Vomerine

teeth very weak, usually present; tympanum present; skin minutely

rugose but not granular on back and sides; a well-defined pollex-

rudiment bearing a sharp spine which may or may not be exposed;

lavender without any spotting; eyelids purple; iris silver with purple

reticulation; inner toe narrowed at tip.

Description of the type: Head broader than the body; eyes prom-

inent, directed somewhat forward; canthus rostralis apparent, very
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much rounded; areas about nostrils much swollen with a distinct

medial depression between them; loreal region with a long slope to

lip, the area behind nostril slightly concave; snout in front of nos-

trils nearly vertical, the nostrils much nearer median point of upper

lip than eye; interorbital width greater than the length of snout,

one and three-fourths times width of an eyelid; tympanum present,

its greatest diameter about one and three-fourths times in its dis-

tance from eye, almost three times in longitudinal diameter of eye;

a rather marked constriction of head behind tympanum, with a

somewhat swollen area above arm insertion; supratympanic fold

n 7?

Fig. 35a. TeratoJiyla spinosa (Taylor). Type K.U.M.
N.H. No. 23809 <5 ; Los Diamantes, Costa Rica; actual

snout-to-vent length, appro.ximately 20 mm.

obsolete; tongue rather rounded with a scarcely discernible notch

behind, free behind for about one fifth its length; openings to vocal

sacs elongate, curved slits, beginning along sides of tongue and

extending some distance behind; choanae large, round, the diam-

eter of one contained in distance between them three times; exter-

nal vocal sac forming ample folds on chin.

Upper arm very slender, the forearm greatly thickened with an

indistinct flattened skin-fold on under surface; only a faint trace

of web between the first and second fingers; a small but distin-

guishable web between the second and third with a moderate

fringe reaching terminal pad on outside of second finger; third and

fourth fingers about half webbed, the web not reaching the level
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of the outer subarticular tubercles; fingers widened at tips, and

more or less truncate; first finger much longer than second with a

distinct rudiment of pollex, free at tip, with a sharp, strong spine

(possibly absent in female; none seen); pollex surrounded by the

elongate palmar tubercle; a strongly defined, rounded, median, pal-

mar tubercle; subarticular tubercles well defined and numerous;

supernumerary tubercles present; legs long, the tibiotarsal articula-

tion reaching slightly beyond snout-tip when limb is adpressed; the

heels touch but do not overlap; foot a little more than three fourths

webbed, the terminal pads smaller than those on fingers, the outer

somewhat truncate, that on inner toe somewhat pointed, scarcely

or not as wide as toe; moderate inner metatarsal tubercle elevated

but little; apparently no trace of an outer tubercle; subarticular

tubercles small, supernumerary tubercles not or scarcely discern-

ible; inner tarsal fold very weak, scarcely discernible; anal opening

high on rump covered by a free flap, the transverse free edge much

longer than width of flap.

Skin on back and sides seen under a lens, minutely rugose, but

definitely not granular; belly and under side of thigh strongly

granular, the granules of the latter much the larger.

Color: In life, yellow-green except concealed surfaces of arm, leg,

and under side of body which are flesh-white, and transparent,

without markings; a large light cream spot in front of arm inser-

tion. In preservative (formalin, then alcohol) the dorsum nearly
uniform lavender, the eyelids deep purple; limbs lighter but with

a fine peppering of lavender chromatophores on the exposed sur-

face, even on upper surface of the thigh; below and on concealed

surfaces pure white without pigment; iris of eye silver with purple

venation; upper lip white.

Measurements in mm.: Snout to vent, 20; width of head, 7; arm,

13; leg, 35.5; axilla to groin, 10.2.

Variation: The five paratypes are all males and agree with the

type in essential details, such as in the constriction of sides of head
behind the tympanum, forward position of nostril, and the narrow

tips of inner toes; the vomerine teeth appear to be present in all

but are completely transparent and scarcely discernible save under

magnification.

The spine of the pollex is transparent, sharp, and in certain cases,

does not seem to have pierced the surface of the skin. I presume
that this serves as a "grasping" organ in clasping and that the spine

pierces the skin surrounding it during this act. If the spine is pres-

ent in the female it will probably be found to be much reduced.

The base of the first finger lacks nuptial asperities although under
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a lens one can discern a group of small spherical glands below the

skin in the region where they normally occur in certain other

species.

This genus stands in relation to Cochranella much as Plectrohijla

does to Hijla.

Specimens were taken at night during a rain. They were calling

from plants along a forest rivulet.

Genus Cochranella Taylor

Cochranella Taylor, Proc. Biol. Soc. Washington, vol. 64, Apr. 13, 1951, pp.
34-35.

Type of the genus: Centrolenella granulosa Taylor.

Eight species are recognized in Costa Rica. All these are diminu-

tive frogs not known to reach a size greater than 28 mm. Most of

them are greenish in life on the dorsal surfaces of body and limbs,

while the venter may be cream, white, yellow or transparent flesh.

They are found perched on leaves of trees or plants near running
water. Eggs are probably always laid on leaves above water, and

this is certainly known to be the case in two members of the genus.
One specimen taken during the daytime was found attached to

the under side of a leaf surroimded by a mucouslike covering.

Eggs were found above the water on leaves of Bryophyllmn or

other plants growing along the edges of small rivulets.

Key to Costa Rican Species of Cochranella

1. Vomerine teeth absent 2

Vomerine teeth present 6

2. Area about nostrils not swollen, not projecting beyond lip; tym-

panum hidden; no web between first two fingers; heel not

reaching beyond tip of snout 3

Area about nostrils swollen, not, or more or less, projecting; heel

reaches beyond tip of snout; tympanum visible 4

3. Cover of eyeball black, the upper eyelid appearing dark; heel

reaching tip of snout. San Jose and Alajuela chrysnps

Cover of eyeball white; upper eyefid appearing largely white;

heel reaching to anterior edge of eye; diameter of the choanae

in distance between choanae about three times. Central

America to Mexico fleischmanni
4. Tympanum small Ys to %of eye length; snout strongly projecting,

a green median stripe. Costa Rica valerioi

Tympanum larger, its upper edge may be indistinct, its diameter

in eye contained 2.5 times or less 5

5. Tunic of eye light; a greenish median fine present with series

of small rounded light spots more or less arranged in rows; no

strong folds behind vent. Choanae moderate. Moravia, Costa

Rica talamancae
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Tunic of eye dark, strong folds on thighs below or behind vent;

no dorsal stripe or defined white dots colymbiphyUum
6. Skin on dorsum smooth; tympanum "small"; no web between first

two fingers; outer finger about four fifths webbed; toes com-

pletely webbed; nostril?; tip of snout?; dorsum with minute

dark flecks and scattered white punctations. Reported from

Bebedero and Turrialba pulverata

Skin on dorsum more or less granular; nostril equidistant or

nearer to eye than median edge of lip; vomerine teeth weakly

developed; tip of snout sloping forward obliquely 7

7. Skin of dorsum strongly and regularly granular; web remnant

between first and second fingers; outer fingers two thirds

webbed; toes three fourths webbed; eyelid purple; body (in

alcohol) creamy white with numerous fine chromatophores
and numerous larger punctations of dark purple; 28 mm.
Los Diamantes granulosa

Skin of dorsum indistinctly granular on posterior part, slightly

rugose on sides and head; vomerine teeth strongly developed;

heel 4-5 mm. beyond tip of snout; eyelid equals interorbital

width; purplish lavender above with numerous rounded cream

or white spots; 27 mm. Los Diamantes aJbomacuIata

Cochranella chrysops (Cope)

Hylella chrysops Cope, Proc. Acad. Nat. Sci. Philadelphia, 1894, p. 196 (type
locality, Alajuela, Costa Rica, R. Alfaro, coll. and San Jose, Costa Rica, P.

Biolley coll. ) ( Here restricted to San Jose, Costa Rica. )

Cochranella chrysops Taylor, Proc. Biol. Soc. Washington, vol. 64, 1951, p. 35.

This species, which in the more recent hterature has been placed
in the synonymy of Centrolenella feischmonni Boettger, is, I sus-

pect, a species distinct from fieisclwianni. One of the most striking

characteristics of the latter is the white covering of the concealed

parts of the eyeball which produces a silvery white or cream white

marking through the upper eyelid. In chrysops the covering of

the eyeball is dark, and the upper eyelid appears dark because it

is semitransparent; a comparison of specimens of the two forms

shows the legs of feischmanni slightly longer, reaching the tip of

the snout or usually a little beyond tip. There are no vomerine

teeth. Cope's original description follows:

Description of type: "Head short, wide, canthus rostralis want-

ing. Tongue a little longer than wide, faintly emarginate; ostia

pharyngea each a transverse slit. Tympanum not visible. Pupil a

dumb-bell-shaped horizontal slit in the golden iris. Heel of ex-

tended hind limb reaching to end of muzzle. The muzzle is as long

as the diameter of the eye, and does not project beyond the lips;

nostrils terminal. The fingers are one-third webbed, the thumb

free, and at least as long as the short third
(
second

) digit. Hallucal

tubercle minute; pallets well developed.
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Color: "Above and below yellow; pigment more conspicuous
on edges of eyelids. No markings of any kind except that one

specimen is covered above with rather distinct, minute, black

specks."

Measurements in mm.: Total length, 22; head to mouth angle, 6;

width of head, 8; arm, 13.5; hand, 6; leg, 36; foot, 15; tarsus, 7.

Remarks: Cope compares his species with Hylella platijcepJwIa

(
== sumichrasti

)
of Mexico; but it is not related to that species.

The relationship of chrysops is presumably with fleischmanni which
likewise has the tympanum concealed.

From colymbiphyUnm^ it differs in having the tympanum con-

cealed, a narrower interorbital interval in comparison to the width

of an eyelid (in chrysops the eyelid is contained twice or slightly

less than twice in this distance, while in coIymbiphyUum 1.25 times);
the areas about nostrils are not conspicuously swollen. Chrysops
is a smaller species (

maximum seen, 23.5 mm.
)

.

Cope states that the specimens are yellow above and below. If

this color is that of living specimens, this will constitute another

difference between chrysops and fleischmanni. However, I suspect
that they are green in life, as are most if not all other Costa Rican

species of this genus.

During the summer of 1951 I spent some time in the region about

Alejuela and Rio Segundo in hopes of obtaining specimens of this

form, but my efforts were of no avail.

Cochranella flcisclimanni (Boettger)

Hylella fleiscJimanni Boettger, Senckenberg Naturf. Gesellsch. 1893, pp. 251-253
(type locality, San Jose, Costa Rica, Carl Fleischmann coll.); Boulenger,
Zool. Rec. 1894, Rept. p. 41; Giinther, Biologia Centrali-Americana; Reptilia
and Batrachia, 1901, p. 287, pi. 73, fig. D (San Jose, La Raima, Alajuela);
Nieden, Das Tierreich, Lief. 46, Anura I, 1923, p. 255; Taylor, Univ. Kansas
Sci. Bull., vol. 28, pt. 1, May 15, 1942, p. 74; Taylor and Smith, Proc. U. S.

Nat. Mus., vol. 95, 1945, p. 601 (Salto de Agua, Chiapas, Mexico.).
Centrolenella fleischmanni Noble, Proc. Biol. Soc. Washington, vol. 37, 1924,

p. 69; Taylor, Univ. Kansas Sci. Bull., vol. 33, pt. 1, 1949, pp. 264, 265.
Cochranella fleischmanni Taylor, Proc. Biol. Soc. Washington, vol. 64, 1951,

p. 34.

Diagnosis: A small species (22 mm.-25 mm.), with rounded
snout and without canthus rostralis; tympanum completely con-

cealed; no vomerine teeth, nostrils not swollen; green in life, with

a cream-white to golden yellow area covering eyelid and concealed

parts of eyeball; chromatophores scattered over the flesh-colored

dorsum in preserved specimens; without web between first two

fingers; small web at base between second and third; outer toes half

* The diving leaf.
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webbed; skin smooth or granular (?). The white spot above eye is

not lost in preservation. Vomerine teeth absent.

Description of species: (K.U.M.N.H. No. 23807.) Head width

(9 mm.) greater than its length (7 mm.), the head definitely

rounded in profile seen from above, the nostrils barely breaking the

outline of the |aw; tympanum concealed, rarely visible when spe-

cimens are shrunken or dried; canthus rostralis absent (or very

broadly rounded), the loreal region concave and sloping to edge
of lip; eye large, directed considerably forward, its length (

2.3 mm.
)

greater than snout length (2.1 mm.); nostrils closer to median point

on lip than to eye not projecting when seen in lateral profile, the

front of the snout almost vertical to lip, not sloping obliquely; width

of an eyelid (1.1 mm.) in interorbital width (2.4 mm.) more than

twice; a slight depression indicated between orbits; iris of eye

clouded with purple. Choanae circular the diameter of one (.6

mm.) in distance between them (1.8 mm.) three times; no vomerine

teeth; choanae of about same size as the openings of the Eustachian

tubes; a sharp ridge borders anterior outer edge of the groove

leaving the choanae; tongue a little broader than long not emar-

ginate behind, free for about one sixth of its length; vocal slits

large, elongate.

Arm rather long the fingers widened and truncate, with terminal

discs not or scarcely wider than digit; first finger distinctly longer

than second, none or but slight trace of a web between first and

second finger; between second and third about one third webbed

the web continued as a broad fringe to disk on the outer side of

second finger; outer fingers less than half webbed, the broad fringe

continuing to the disc on the outer side of third finger; inner meta-

carpal tubercle elongate, flattened, without free tip or spine; median

palmar tubercle well defined, circular; a distinct skin fold along

outer ventral arm surface; subarticular tubercles well defined, none

divided; numerous granulations on under side of hand.

Leg elongate the heel reaching a point immediately in front of

eye; a sharply defined inner tarsal fold; and an indistinct outer fold

may be present along part of the tarsus; toe discs smaller than

those on fingers; toes two thirds webbed; inner metatarsal tubercle

flat; outer tubercle small but distinct; when legs are folded at right

angles to body, heels barely touch or fail to touch.

Skin above smooth but under lens shows fine granulation on

dorsum and sides as well as on arms and parts of upper side of legs;

a very ample smooth vocal sac on chin; breast smooth with a breast
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fold indicated
( males ) ;

venter coarsely granular, as is part of under-

side of femur where a few very large flat granules are present near

median line; anal opening high, the area below vent somewhat
wrinkled and granular.

Color: Greenish above in life with a creamy or yellowish-white

spot on eyelid (actually the coloring is on the eyeball and not the

skin). Below transparent flesh. In preservation body flesh-color

with fine purple chromatophores scattered on dorsal surfaces and

side of head; venter and concealed surfaces flesh color.

Measurements in mm.: Snout to vent, 24; snout to eye, 2.1; width

of head, 9; length of head, 7; eye length, 2.3; arm, 14.3; hand, 7.2;

leg, 39; tibia, 12.5; foot and tarsus, 16.

Remarks: This species has been traced north into Mexico. Most

of the northern collections have been of single, or of very few, indi-

viduals. It is uncertain whether any significant differential char-

acters obtain in the northern populations.

Eggs, of what was presumed to be this species, were acquired
from a small shrub, growuig over a small drainage ditch near

Cartago, at an elevation of nine feet from the ground; adults of

fleischmanni were taken in the immediate vicinity. The eggs are

smeared over the surface of a partly folded leaf covering an oval

surface 20 mm. long, 17 mm. wide, the individual eggs probably

averaging 1.5 mm. in diameter. The mass includes a total of 53

eggs, all lying in the same plane. The eggs seemingly had just

been deposited. Several other egg lots were observed on Bryo-

phyllum growing on the edge of a small rivulet.

Three specimens were taken at Rio Segundo, Costa Rica and

others at Cartago. A dried specimen taken near Empalme by Mr.

Jack Reark and presented to me, is believed to belong to this species.

One recently transformed specimen taken at Turrialba is also

presumed to belong to this species, but this at best is uncertain.

The largest specimen, a male from Rio Segundo, measures 25 mm.
On each side of the neck are enlarged swellings immediately above

arm insertions. None of the other specimens taken there show
such a development. Save for size I find no other pertinent differ-

ences.

Cochranella valerioi (Dunn)

Centrolene valerioi Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5, Aug. 18,
1931, pp. 397-400 (type locality, La Palma, Ccsta Rica. Manuel Valerio
and E. R. Dunn, colls.); idem, vol. 8, June 7, 1933; ? Taylor, Univ. Kansas
Sci. Bull., vol. 33, pt. 1, Apr. 20, 1949, pp. 264-265.

Cochranella valerioi Taylor, Proc. Biol. Soc. Washington, vol. 64, April 13, 1951,
p. 35.
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Diagnosis: Vomerine teeth absent; nostrils swollen, protruding;

snout projects in front of mouth; tympanum small, indistinct, covered

w^ith skin but more or less visible under skin; lingers Vs to M webbed;

foot nearly %webbed; heel to a point 2 mm. beyond tip of snout;

vocal slits very short; maximum known size 21 mm.

Description of species: (
From paratype MCZ. 16004, topotype. )

Head (8 mm.) distinctly broader than body, and likewise greater

than length of head (6.6 mm.); eyes very large the diameter

( length ) (
2.8 mm.

) greater than length of snout
(

2.1 mm.
) ;

distance

between eye and nostril 2 mm.; distance of nostril to median point

on upper lip 1.8 mm; canthus distinct but somewhat rounded,

the loreal region concave, sloping obliquely to mouth; width of eye-

lid (1.5 mm.) in interorbital distance (2.3 mm.) one and one-half

times; swellings about nostrils prominent, terminal, projecting,

with a slight depression present dorsally and anterially between

them, the nostrils actually in advance of the line of mouth; typanum

completely covered with skin, directed upward; when skin is lifted,

the tympanum is of moderate size, its greatest diameter
(

.9 mm.
)

about a third of eye length; area between orbits somewhat concave.

Vomerine teeth absent; choanae moderately large, longer than wide,

the width of one
(

.5 mm.
)

contained in the distance between them

(1.5 mm.), 3 times; tongue subcircular, thick, slightly broader than

long, free behind for about one fourth of its length; vocal slits, small,

nearly transverse; openings of Eustachian tubes less than half

size of choanae.

Arm with wrist extending considerably beyond tip of snout; no

axillary web. Fingers with slightly widened discs, truncate at tips;

first finger a trifle longer than second, the web between first and

second fingers about one fourth of their length; between second and

third about one third the length of second; third and fourth toes

webbed nearly one half length of fourth, but there is a strong fringe

continued to the terminal phalanges of each; inner metacarpal
tubercle slender elongate but lacking a free tip and spine; median

palmar tubercle distinct oval, relatively small.

Leg long, the heel reaching beyond tip of snout, the elbow and

knee overlap, but the heels where legs are folded barely touch;

inner metatarsal tubercle elongate, inconspicuous; outer tubercle

seemingly obsolete; toes webbed approximately two thirds of their

length with a fringe continued to terminal phalanges on the inner

side; no tarsal fold present.

Skin on head, dorsum, sides, chin, and breast smooth; venter

finely granular on anterior part, coarsely granular posteriorly with
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some indication of granulation on posterior median part of ventral

surface of thighs; vent high on thigh with a short wide anal flap;

skin below anus longitudinally (vertically) folded but the folds

indistinct.

Color: Flesh white with practically no trace of pigment visible

at the present time.

Measurements in mm. of type and paratype of Cochranella valerioi (Dunn)
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with the large eye largely directly forward; tympanum distinct,

covered with thin skin, its diameter in length of eye approximately

2.8 times; the distance between tympanum and eye distinctly

greater than diameter of tympanum; length of eye distinctly greater

than length of snout; top of head rather flat, sloping down slightly

to base of snout; areas about nostrils swollen with a distinct depres-

sion between; nostrils nearly terminal but not extending beyond the

lip, a little closer to median point on lip than to eye; canthus more

or less distinct, straight; eyelids narrow, contained in interorbital

interval twice; choanae large, the diameter of one (.7 mm.) in dis-

tance between choanae (1.3 mm.) less than two times; no vomerine

teeth; tongue a little broader than long, only the posterior edge

free; vocal slits short, largely posterior to tongue and lying mediad

a considerable distance from jaw.

Arm very slender, digits broad, rather truncate, the first finger

longer than second; a small web between the first and second and

second and third, with a narrow fringe reaching to discs on the outer

edges of fingers; the web between the third and fourth fingers con-

tinues as a fine fringe on each digit, but web deeply excised be-

tween them (a little more than one third webbed); inner carpal
tubercle discernible; a rounded palmar tubercle; other tubercles on

digits and palms scarcely discernible.

Leg slender with a fused astragalus and calcaneum; a flat inner

metatarsal tubercle; outer not distinguishable; toes a little more than

three-fourths webbed, the tips slightly rounded; tips or discs of all

digits equal to or less than width of digit. Tibiotarsal articulation

to tip of snout; legs folded at right angles to the body, heels do not

touch; elbow and knee overlap 2.5 mm.; a slight tarsal fold.

Skin above appearing smooth but under lens is minutely rugose;

sides indistinctly granular; venter except breast and chin evenly

granular; under surface of thigh with irregular granules; no especial

folds or tubercles in region of vent.

Color in life: Above, the ground color is generally yellowish

green to greenish yellow with a more or less distinct median green

line, and a green reticulum that forms eight or nine more or less

distinct but somewhat irregular linear series of rounded light spots;

hands and feet flesh, with very slight yellowish wash; eye with a

gold rim; iris reticulated purplish black and golden; below on venter

greenish flesh, transparent so as to show details of viscera; an area

on chin whitish flesh.

In preservative the green has wholly disappeared and a large
number of purplish or lavender chromatophores are in evidence.
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These are not equally distributed but leave numerous unpigmented

light areas; golden band on eye-rim cream-white; upper eyelid pur-

ple and white; iris lavender with some whitish flecks.

Measurements in mm.: Snout to vent, 22; width of head, 8.6;

length of head, 6.2; length of eye, 2.5; diameter of tympanum, .9;

length of snout, 2; eye to nostril, 1.9; nostril to median point on

lip, 1.75; width of an eyelid, 1.3; interorbital interval, 2.7; arm, 15;

hand, 7; leg, 37; tibia, 12.2; foot and tarsus, 16.2.

Remarks: This species is seemingly most closely related to Coch-

ranella valerioi but differs in having less webbing on feet and hands,

a snout that does not have nostrils extend in advance of the lip, a

wider interorbital distance, the thigh pigmented above and a some-

what larger tympanum.
The specimen was taken at night on a leafy plant growing out

from the bank and over a small rivulet. The call is a low whistle.

Cochranella colymbipliyllum (Taylor)

Figure 36

Centrolcnella colymbiphyUum Taylor, Univ. Kansas Sci. Bull., vol. 33, pt. 1,

Apr. 20, 1949, pp. 262-263 (type locality, American Cinchona Plantation

[Isla Bonita] Caribbean drainage of Volcan Poas, Costa Rica; R. C. Taylor
and E. H. Taylor colls.).

Cochranella colymbiphyUum Taylor, Proc. Biol. Soc. Washington, vol. 64, 1951,
p. 34.

Diagnosis: Tympanum moderately distinct, its diameter, in diam-

eter of eye, at least 2.5 times; width of an eyelid in narrowest inter-

orbital width, 1.25 times; frontal region shallowly concave, the

areas about nostrils strongly swollen with a depression between;
canthus indistinct, concave; skin below anal opening forming ver-

tical folds extending under median part of thighs; tibiotarsal ar-

ticulation to tip of snout or beyond snout; terminal disks of hand

wider than digits; fingers less than one-half webbed; choanae large,

the diameter of one contained in distance between them slightlv

less than two times; no trace of a humeral process; no free poUex
rudiment; vomerine teeth absent.

Description of type: (K.U.M.N.H. No. 23812.) Adult male;

vocal sac forms ample folds on chin and throat; head a little broader

than body; eyes prominent, directed forward; rounded outline of

jaw seen from above interrupted by snout which extends a little

farther forward than edge of mouth; interorbital width small, about

one fourth greater than width of an eyelid, slightly greater than

distance between eye and nostril; frontal region slightly concave;

the canthus rostralis indistinct, strongly concave; lores oblique, not

or but very slightly concave; nostril distinctly nearer median edge
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of lip than eye; a distinct depression between the swollen areas of

nostrils; eyeball purplish black, the color showing through eyelids

so they appear dark; lower part of tympanum distinct, largely di-

rected upward but apparently covered with thin slightly pigmented
skin, the inner edge more heavily covered.

Tongue subcircular, more or less emarginate on posterior edge,
free only for about one sixth of its length; openings to vocal sac

elongate slits extending along sides of tongue and somewhat be-

1
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Fig. 36. Cochranella cohjmbiphyllum Taylor. Type
K. U. M. N. H. No. 23812; Isia Bonita, Volcan Poas, Costa

Rica; actual snout-to-vent length, 26 mm.

hind; choanae very large, their diameter slightly more than half

distance between them; vomerine teeth absent.

Upper part of arm very slender, forearm thickened with a strong

fold on its outer edge, without a thin flap indicated at elbow;

median palmar tubercle very distinct; inner tubercle rather indis-

tinct, lacking nuptial rugosities but with the minute glandules visi-

ble under the skin; toes broad, terminal discs distinctly wider than

digits, the width of outer finger disk equal to half eye diameter;

outer fingers little more than one-third webbed; a trace of web
between first two fingers. Leg elongate, the tibiotarsal articula-

tion reaching 2 mm. beyond tip of snout; heels barely touch when
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legs are folded at right angles to the body; a flat rather large inner

metatarsal tubercle; outer tubercle if present very indistinct; toes

nearly three-fourths webbed except that first two have webs ex-

tending scarcely half their length.

Skin not granular, but under lens some very minute elevations

visible, each with a medial depression suggesting a crater; chin and

throat smooth; abdomen areolate; a very small areolate area on

under surface of thigh; skin below anus forming vertical folds,

noticeable when femurs are at right angles to body.
Color: In life, unifonn bright yellow-green on back and sides,

with dim suggestions of cream flecks; on ventral surfaces whitish,

semitransparent; tips of toes yellowish. In preservative (formalin
transferred to alcohol), nearly white with numerous star-shaped

chromatophores and indications of small rounded areas without

pigment; under surfaces flesh-white without pigment; a very nar-

row line of chromatophores on dorsal surface of thigh.

Measurements in mm.: Snout to vent, 26; head length, 7.8; arm,

18; leg, 46.

Variation: The two paratypes taken at the same time and place
differ negligibly, save that the tympanum is a little smaller and a

little less distinct, and the tibiotarsal articulation reaches only to

the tip of the snout. The measurement variations are given in the

following table:

Measurements
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the snout sloping obliquely in front of the nostrils, the vomerine

teeth present and the choanae much farther apart. The webbing
on hand and foot is distinctly greater.

Cochranella valerioi differs in having a very small tympanum
the interorbital space twice width of an eyelid and the nostrils

slightly anterior to lip.

C. fleisdimanni differs in having the eyelid golden, the under

surface of the thigh very strongly areolate on the entire under sur-

face, a distinct outer metatarsal tubercle present, choanae farther

apart, and the frontal area not concave. Both species have the

vomerine teeth absent and the degree of webbing about the same.

The presence of vomerine teeth, numerous white punctations
below the eye and the granulation of the underside of the thigh dis-

tinguishes C. pulverata.

The specimens were collected at night from leaves of plants grow-

ing in a small mountain stream. They appeared to be very wary and
numerous individuals dived into the water and escaped. In the

same identical habitat a series of Centrolene prosoblepon were
taken. These were apparently less wary and more easily captured.

Cochranella pulverata (Peters)

Hyla pulverata Peters, Monatsb. Akad. Wiss. Berlin, 1873, p. 614 ( type locality
"Chiriqui" H. Ribbe, coll.); Brocchi, fitiide des Batracien de TAmerique
Centrale; Mission Scientifique au Mexique at dans I'Amerique Centrale, livr.

1, 1881, p. 41; Boulenger, Catalogue of tfie Batrachia Salientia s. Ecaudata
in the Collection of the British Museum, 2nd ed., 1882, p. 386; Giinther,
Biologia Centrali-Americana; Reptiha and Batrachia, 1901, p. 280.

Centrolene pulveratum Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5, Aug.
1931, pp. 393, 399 {part.) (Turrialba and Bebedero, Costa Rica); ibid.,
vol. 8, June 7, 1933, pp. 73-74.

CentroleneUa pulveratum Taylor, Univ. Kansas Sci. Bull., vol. 33, pt. 1, April
20, 1949, p. 258.

Cochranella pulverata Taylor, Proc. Biol. Soc. Washington, vol. 64, 1951, p. 35.

Diagnosis: A small species (24 mm.); vomerine teeth present;

tympanum present, round, small, covered with pigmented skin; back

smooth, belly and under thighs granular; first and second fingers

equally long, both shorter than fourth; strong web between second

and third, and third and fourth fingers; toes fully webbed. Small

white punctations above, with minute pigment spots or chromato-

phores.

Description of species: (data from the type description.)
—Vo-

merine teeth in two groups between the choanae, which are much

larger than the small openings of the Eustachian tubes. Tongue
scarcely emarginate behind. Snout, not longer than the eye, with

a rounded canthus rostralis. Tympanum round, very small, and
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covered over with pigmented skin. Rack smooth, the belly and

underside of thigh granular; first and second fingers apparently

equally long, much shorter than the fourth; first finger entirely free;

the web between the second and third fingers reaches almost to

the terminal pads of the second and somewhat over the base of the

first joint of the second; between the third and fourth from the

terminal disc of the fourth to the middle of the penultimate phalanx
of the third. The toes are bound with a complete web which leaves

only the two outer joints of the fourth toe free.

Color: Colorless, with scattered small white punctations which

are numerous on the side of the head. Under a lens the surface is

seen to be punctate with dark flecks.

Measurements in mm.: Total length, 24; head, 9; head width, 8;

arm, 15; hand, with third finger, 8; leg, 45; foot and fourth toe, 20.

Remarks: One specimen, the type, is known from Chiriqui,
Panama. The species has been reported by Dunn from Rebedero
and Turrialba, Costa Rica. The material not being available, I have
not been able to confirm these identifications.

Cochranella granulosa (Taylor)
Figure 37

Centrolenella gmmilosa Taylor, Univ. Kansas Sci. Bull., vol. 33, pt. 1, Apr. 20,
1949, pp. 265-267 (type locality Los Diamantes, 1 mile south of Guapiles,
Costa Rica. R. C. Taylor coll. ) .

Cochranella granulosa Taylor, Proc. Biol. Soc. Washington, vol. 64, 1951, p. 34.

Diagnosis: A rather large species of the genus (28 mm.) with

strongly granular skin on head, back and sides of body, dorsal part
of limbs, venter and undersurface of thighs. Toes % to %webbed;
vomerine teeth present; no projecting rudiment of a pollex; tibio-

tarsal articulation to 2 mm. beyond tip of snout; nostrils equidistant
from eye and median tip of snout; eyelid purple, body (alcohol)

creamy white with numerous scattered purple or lavender spots.

Tympanum present; first finger equal to second in length.

Description of type: Head broader than body, the eyes strongly

protruding, directed somewhat forward, the pupil horizontal; can-

thus rostralis distinct, slightly rounded; area about nostrils some-

what elevated with a slight depression between them; in front of

nostril, snout slopes forward and down obliquely to edge of lip;

loreal region sloping more gradually to lip; interorbital distance

about one to one and one-half times width of eyelid; tympanum pres-

ent, its diameter practically three times in longitudinal diameter of

eye; a supratympanic fold from eye to near insertion of arm.

Tongue cordiform, slightly notched behind; opening to vocal sacs
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curved slits reaching from level of middle of tongue to considerable

distance behind tongue; choanae large, circular, the diameter of

one contained in distance between them four times; two very indis-

tinct vomerine ridges between choanae, each bearing two or three

vomerine teeth.

Fingers short and broad, the tips dilated, that of fourth finger one

half diameter of eye; a mere trace of web between first and second

fingers; about one-fourth to one-fifth webbed between second and
third but a rather distinct fringe reaches to terminal pad on outer

v/
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Fig. 37. Cochranella granulosa (Taylor). Type. Richard C.

Taylor, no. 2463; Los Diamantes, Costa Rica. Actual snout-to-vent

length, 28.2 mm.

side of the second; between third and fourth a little more than two-

thirds webbed, a fringe reaching terminal pad on outer side of third

finger; subarticular tubercles well defined; a large, very distinct oval

palmar tubercle; large tubercle at base of first finger bearing color-

less nuptial asperities, which extend much beyond tubercle and

across the dorsal surface; a strongly defined fold on underside of

forearm.

Legs long, the heels overlapping little more than two millimeters;

tibiotarsal articulation extends beyond tip of snout about two or

three millimeters; toes three-fourths to four-fifths webbed; sub-

articular tubercles distinct, rather large; a strong inner metatarsal

tubercle; and a very small outer; a very slight, scarcely distinguish-

able inner tarsal fold.
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Granulations on skin strongly defined on back, sides, head, and

to a lesser extent on surface of forearm and lower part of leg and

foot; on throat and chin, skin rugose but apparently not granular;

venter and the greater part of underside of thigh, strongly areolar

or granular, the granules being very much larger than those on

back; those under the thigh distinctly larger than those on venter;

a narrow, but relatively long transverse free flap covers anal open-

ing. Large vocal sac, its surface somewhat rugose; nuptial asperities

on thumb.

Color: In life, leaf-green with some slightly darker areas evident;

below transparent white or Hesh; in preservative (formalin trans-

ferred to alcohol) color cream-flesh with a very faint wash of lav-

ender and with numerous (about 40) small purple spots; under a

lens the lavender wash is seen to be caused by very numerous,

small chromatophores. All ventral surfaces, and much of the lateral

surfaces of limbs and body, cream-white, lacking pigment; eyehds

purple; eyes silver with some purplish reticulation.

Measurements in mm.: Snout to vent, 28.2; width of head, 10;

axilla to groin, 16; arm, 18; leg, 49.

Variation: The paratype is somewhat more lavender than the

type. The dorsal spots are smaller and more numerous on the back

and on the tibia. The iris of the eye is darker; the vomerine tooth

patches are more distinct. Otherwise the two agree in all essential

details.

Remarks: The absence of a humeral hook or process places this

species in the genus Cochranella Taylor. Noble regarded the ab-

sence of vomerine teeth a character of the genus Centrolenella.

However the teeth are not invariably present. The teeth may be

absent in some individuals of a species and present in others.

The position of the nostril, halfway between eye and the median

tip of snout, the purple eyelid, the very granular skin, the longer

leg, presence of a tympanum, absence of a pollex rudiment, and the

markings, will together distinguish this form from other species of

Cochranella.

The specimens were taken at night during a rain on small trees

growing on the edge of a small river.

Cochranella alhomaculata (Taylor)

Figure 38

Centrolenella alhomaculata Taylor, Univ. Kansas Sci. Bull., vol. 33, pt. 1, Apr.

20, 1949 (type locality Los Diamantes, one mile south of Guapiles, Costa

Rica. E. H. Taylor and R. C. Taylor colls.).

Cochranella alhomaculata Taylor, Proc. Biol. Soc. Washington, vol. 64, Apr.

13, 1951, p. 35.
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Diagnosis: A rather large-sized species of the genus (27 mm,
snout-to-vent); tympanum distinct, nostrils slightly closer to eye
than to median point of snout at tip; interorbital distance equal to

width of eyelid; heels overlapping; tibiotarsal articulation 4-5 mm.
beyond tip of snout; toes five-sixths webbed, the membrane touch-

ing the terminal expansions on one side or other of all toes, save

fourth; a distinct web present at base of first and second fingers;

posterior part of back slightly but indistinctly granular; vomerine
teeth strongly developed in two ridges near posterior level of

^^v.•^...:/^vv.

Fig. 38. Cochranella albomaculata (Taylor). Type K.U.M.
N.H. No. 23814; Los Diamantes, Costa Rica; actual snout-to-

vent length, 26 mm.

choanae. No pollex rudiment; purplish lavender with numerous

cream spots on all unconcealed dorsal surfaces; first finger longer
than second.

Description of type: Head a little wider than body, the eyes

large, protruding, their diameter equal to their distance from tip of

snout; areas about nostrils strongly swollen, with a depression be-

tween and somewhat behind them; can thus rostralis wanting; in

front of nostrils the snout slopes to the edge of lip at an angle dis-

tinctly greater than slope of loreal region; lores distinctly concave;

tympanum small, its greatest diameter contained in distance from
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eye one and three-fourths times, and in the longitudinal diameter

of eye a little more than three times.

Tongue rather rounded, not or but very slightly emarginate pos-

teriorly, free for about one fifth its length; openings of vocal sacs

elongate, curved slits, lying partly at side of tongue and extending

some distance behind; choanae large, their diameter contained in

space between, about three times; vomerine teeth in two raised

patches lying between the posterior level of choanae and extending
somewhat behind this level; (in paratype not reaching posterior

level of choanae )
.

Digits short, widened at the tips, that of third finger a little more

than one half diameter of eye; a very narrow web between first

two fingers; second and third fingers one-third webbed, the web

extending as a fringe to the terminal expansion on outer side of

second finger; third and fourth toes two-thirds webbed, the web ex-

tending beyond level of subarticular tubercles; latter strongly de-

veloped; an elongate pad at base of first finger and very distinct

palmar pad at base of wrist; base of first finger with an area of

nuptial asperities; supernumerary tubercles indistinct; upper arm

slender, forearm thickened with a well-developed fold on under

side; legs long and slender, the tibiotarsal articulation extending
several millimeters beyond tip of snout; when leg is adpressed to

body heels overlap 2.2 mm.; toes four-fifths webbed, the web reach-

ing the terminal pad of each toe on one side, except fourth; terminal

pads truncate, that of inner toe rather pointed; a rather large inner

metatarsal tubercle, rounded anteriorly, the tip slightly free; outer,

if present, very indistinct; subarticular tubercles well developed;
some distinct supernumerary tubercles; inner tarsal fold scarcely
indicated.

Skin with some indistinct granulation on posterior part of back;

slightly rugose anteriorly and on sides of body; upper surface of

limbs also slightly rugose; throat and breast smooth; abdomen

granular as is the greater part of under side of thigh; an enlarged

granule on each thigh medially; segmentation of abdominal muscles

distinctly indicated on venter; a small free flap over anal opening.
Color in life: Yellow-green on all exposed surfaces, with indica-

tions of small cream dots; all concealed surfaces creamy white,

nearly transparent; in preservative (
formalin transferred to alcohol

)

purplish to dark lavender above, somewhat lighter on the upper
surface of limbs with numerous rounded cream spots or puncta-
tions, somewhat larger on hind limb than on back; venter and under
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surface of limbs cream white; eyelids dark purple with white flecks;

iris purple with minute silver flecks; some white flecks in tympanic
and anal regions.

Measurements in mm.: Snout to vent, 26; width of head, 9; arm,

19; length of hind limb, 50; axilla to groin, 14.

Variation: The single paratype collected in the same locality

with the type agrees in all essential details save that the vomerine

teeth are somewhat farther forward; and an outer metatarsal tu-

bercle is indicated. The color has been somewhat changed due to

rust in the preserving fluid.

FAMILY hylidae Giintlier

Hylidae Giinther, Catalogue of the Batrachia Salientia in the collection of the
British Museum, 1858 (1859), p. 96.

For the most part, the widely distributed family of the Hylidae

comprises frogs adapted to arboreal habitats, although certain

genera may contain species that are wholly terrestrial in habit.

Most of the hylid species have the terminal parts of their digits

widened, the underside of which bears an adhesive pad or disc

that enables the animal to cling to smooth surfaces in a vertical or

even in an inverted position. In some forms the inner finger may
be partly or wholly opposed to the other digits. In a few forms the

skin on the head is co-ossified with the skull and a casquelike

cranium may be developed.

Eggs of the hylidae may be deposited in fresh water, on the

ground, on leaves above the water, in arboreal bromelias —
plants

that accumulate water in the leaf axils —or they may be carried

about by a parent in a dorsal brood-pouch.
The six hylid genera here recognized in Costa Rica are: Ano-

theca, Smilisca, Acrodytes, Phyllomedtisa, Agahjchnis and Hyla —
the latter composite. The species here treated as Hijla albomargi-

nata probably does not belong in the genus Hyla in a restricted

sense, since it has a well-developed pollical spine present in males;

and the group including Hyla fimbrimemhra, Hyla richardi and

Hyla immensa are probably not generically identical with Hyla.

Just what the generic relationship is, in these forms, cannot be de-

cided at the present because of lack of necessary skeletal material

from South and Central America.

The genus Hyla is the largest amphibian genus, in point of spe-

cies, in the Costa Rican fauna. It is significant, that in one Central

American group of the genus, five species have been described

from single specimens and to date, presumably, no others have been
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found. In other groups of the genus Hyla one or more species are

likewise known from one or at most very few specimens.
In collections made in 1947 by Richard C. Taylor and myself

were six presumably undescribed species; in the 1951 collection

there are at least four others regarded as new. Of the six new

species taken in 1947 only one was represented in the collection

taken in 1951.

It is difficult to account for the fact that of the Hylidae alone ten

endemic species are known in Costa Rica from single specimens;
while several others are known from single collections of from two

to five specimens each. When the entire salientian fauna is con-

sidered, this number of unique types is greatly increased. Be-

cause of the general inaccessibility of the forms adapted to arboreal

conditions, Hyla probably has the greatest number of undiscovered

species. Several arboreal frog voices, quite unknown to me, were

heard in various parts of the country, suggesting species that still

await discovery. These facts and others bespeak a very inadequate

survey of the salientian faunas of Costa Rica and the remaining
Central American territory; and much more collecting must be

done before an adequate treatise on the Central American Salientia

can be written.

Since the 1947 and 1951 collections were made from the middle

of June to the middle of September, sampling of the faunas during
other months of the year is essential to our knowledge. This present

work on the hylids must of necessity be considered of a preliminary
nature.

Key to Costa Rican Genera of the Family Hylidae

1. Adults with a series of sharp spines bordering edges of bones in

interorbital and occipital region of skull Anotheca

Adults lacking series of spines on head bones 2

2. Skull with an elongate bony process or spine from frontals, ex-

tending somewhat behind orbit, not visible externally; a pair of

vocal sacs on sides of chin in males Smilisca '

Skulls lacking such a process 3

3. A pair of vocal sacs in males extending out on sides of head be-

hind jaw angle. A parotoid gland (often diffuse) on occiput

and dorsum Acrodytes
Vocal sac when present single and confined to chin 4

4. Pupils of eyes horizontal Hyla
Pupils of eyes vertical 5

5. Feet with an ample web; vomerine teeth present Agalychnis
Feet without webbing; vomerine teeth absent Phyllomedusa

o The presence of the bony process can be determined by superficial dissection.
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The following North- and Central American genera are recog-

nized in the Family Hylidae.

Hyla Diaglena
Acris Triprion

Pseud acris Corijthomantis

Acrodytes Pternohyla

Smilisca Plectrohyla

Anotheca PNyctimantis
Nototrema PtychohyJa

Agalychnis Hylella

Phyllomedtisa
Miranda-Ribeiro* has recognized several other genera in South

America including:

Giintheria Fritzia

Trachycephalus Coelonattis

Garbeana Flectonotus

Aparasphenodon Gastrotheca

Hylomantis Opisthodelphis

Bradymedusa
Not having studied this material, I have no first-hand knowledge

of the merit of these genera but suspect that many of them, possibly

all, merit generic distinction. I doubt that representatives of these

occur in Costa Rica. It is likewise probable that certain other gen-

eric names proposed by older authors, merit resurrection from

synonymy.

Genus Smilisca Cope

Type of genus: Hyla haudinii Dumeril and Bibron.

Frogs of this genus are distinguished by paired vocal sacs and a

postorbital spine on skull. A single widespread species is recog-

nized.

Smilisca baudinii (Dumeril and Bibron)

Hyla baudinii Dumeril and Bibron, Erpetologie Generale, vol. 8, 1841, pp.
564-565 (type locality Cordoba, Veracruz —restricted); Noble, Bull. Amer.
Mus. Nat. Hist., vol. 38, 1918, pp. 241-242 (localities in Nicaragua);
Schmidt, Zool. Ser. Field Mus. Nat. Hist., vol. 22, no. 8 (publ. 512), Dec.

30, 1941, p. 486 (localities in British Honduras); Schmidt and Stuart,

ibid., vol. 24, no. 21, Aug. 30, 1941, p. 238 (San Geronimo, Guatemala).
Smilisca baudinii Cope, Proc. Acad. Nat. Sci. Philadelphia, vol. 17, 1865, p. 194.

The species is included on the basis of two Costa Rican speci-

mens from Nicoya, Guanacaste.

" Miranda-Ribeiro, Notos Para Servirem as Estudo dos Gyninobatrachios (Anura)
Brasileiros. Arch. Mus. Nac. Rio de Janeiio, vol. 27, 1926, pp. 63-114.
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Diagnosis: Rather large hylid frogs, characterized by a pair of

sharp prongHke processes on the sides of the frontoparietal bone;

males with paired ventral vocal sacs; diameter of tympanum ap-

proximately three fourths of eye length; digital discs smaller than

tympanum; a tarsal fold present; inner metatarsal tubercle com-

pressed elevated.

Description of species: (From a specimen from Apatzingan,

Michoacan, Mexico.) Head in preserved specimens tending to

bend down at something less than a right angle to the body; the

interorbital region slightly concave; area about nostrils slightly

swollen without a depression between; snout rounding in profile,

extending slightly beyond mouth; canthus distinct curving forward;

lores concave and sloping obliquely to lip; tympanum overhung by
a fold from eye that curves down a short distance, then continues

back an indefinite distance above arm as a loose skinfold; diameter

of tympanum (4.6 mm. in greatest diameter) about four fifths of

eye length (
5.7 mm.

) ; distance between tympanum and eye less than

half diameter of tympanum; length of eye a little less than axial

length of snout (6.1 mm.); vomerine fasciculi high, closely approxi-

mated, transverse, the tooth rows between middle of choanae; sep-

arated from large choanae by a little more than length of one fas-

ciculus; palatal glands opening in sinuous groove, nearer anterior

end of palate than to choanae; tongue subcircular to broadly cordi-

form, with a suggestion of posterior emargination; males with vocal

slits, and paired sacs visible on underside of chin and throat; a

breast fold indicated; openings of Eustachian tubes smaller than

choanae.

Arm rather long, the digits with discs much smaller than tym-

panum; inner finger somewhat opposed to other fingers, shorter

than second, the two with only a slight lateral ridge representing
web remnant; outer fingers one-fifth to one-fourth webbed with

slight fringes to discs; a large inner metacarpal tubercle; palmar
tubercle rather large, bi- or tripartite; palm granular with some

supernumerary tubercles; subarticular tubercle single except one on

outer finger that may be slightly bifid; a ridge or series of tubercles

on outer edge of forearm.

Leg moderately long, the heel reaching to front edge of eye;

inner metatarsal tubercle large, compressed with a narrow, free,

protruding edge; outer tubercle very dimunitive; toes three-fourths

webbed; a strongly compressed tarsal fold.

Skin generally smooth but under a lens minutely corrugated and
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pustulate, the pustules slightly larger on sides of dorsum; chin and

breast granular, the granules not as distinct or so closely approxi-

mated as on venter and median part of ventral surface of thighs.

Vent opening at upper level of thighs followed by a distinct

groove bordered by two narrow vertical folds or slight ridges; an

indefinite ridge between nostril and eye across loreal region.

Color: (in preservative.) Dark blackish brown above, almost

obscuring some large irregular blackish spots; a distinct bar across

eye and a dark spot below eye; lip with a very narrow cream bor-

der; tympanum lavender brown; a dark spot or stripe from tym-

panum to above arm not too well defined; sides grayish with some

light marks in groin; chin and breast white, venter and under part

of limbs flesh white; limbs dimly barred with gray reticulation on

back of thigh.

Measurements in mm.: Snout to vent, 62; width of head, 22;

length of head, 18; diameter of tympanum, 4.6; length of eye, 5.7;

length of snout, 6.1; arm, 35; hand, 16; leg, 85; tibia, 30; foot and

tarsus, 41.

Variation: Specimens vary considerably in color. During the

breeding season the two sexes may be deep leaf-green to olive

green above, with a light orange or creamy yellow venter; there are

spots in the groin that are cream or light orange yellow.

Specimens taken at other times are more rarely green but are

darker, usually a shade of brown with black spots or markings on

back, and dark cross-bands on limbs. There is almost invariably

a dark stripe crossing the tympanum, extending back above arm

insertion. The tympanum is usually uniform brown or lavender-

brown.

Remarks: The voice of the males is a loud "quack, quack" and

in the breeding season they develop deafening choruses. They
are frequently heard at other times where a group of males are con-

gregated in trees especially on rainy or misty evenings.

This species has been confused with two other Costa Rican

species: Htjia phaeota and Hijla gahhii. Both of these are differen-

tiated by the absence of the spines on the frontoparietal and the

males have a single vocal sac. Hyla gahhii presumably never has

the black temporal stripe behind tympanum; but it is present in

Hyla phaeota. This latter species is larger, with longer hind legs

reaching at least to the tip of the snout or farther. Females of the

three species are sometimes more difficult to separate and on oc-

casion I have had to resort to a dissection (cutting skin on head
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to determine the presence or absence of spines on the fronto-

parietal* )
in order to be sure.

Genus Anotheca Smith

Type of genus: Gastrotheca coronata Stejneger.

The adults of this species may readily be identified by the thorny

spines around the back of the head in both males and females.

These are not evident in young specimens.
The type of this species was collected at Palomo, Valle de Orosi,

Cartago, Costa Rica. The species has not been rediscovered in

Costa Rica, and is still known only from the type, unless a small

specimen taken by C. E. Underwood in Costa Rica before 1900,

and reported by Giinther as Nototrema oviferum Lichtenstein and

Weinland, is indeed this species. The species has been taken in

numbers in Veracruz. That the range is continuous from Veracruz

to Costa Rica may be questioned, since in the very numerous col-

lections made during the past forty years in northern Central Amer-

ica and Southern Mexico no specimen of this conspicuous form

has appeared.
Anotheca coronata ( Stejneger )

Figure 39

? Opisthoclelphijs ovifera Giinther, Catalogue of the Batrachia Salientia in the
collection of the British Museum 1858 (1859), p. 117 (Cordoba, Veracruz,
Mexico) {nee Notodclphtjs ovifera Lichtenstein and Weinland).

Nototrema oviferum ( part. ) ? Giinther, Biologia Centrali-Americana; Reptilia
and Batrachia, 1901, p. 288, pi. 74, fig. a (Carillo, Costa Rica) {nee ovifera
Lichtenstein and Weinland); Nieden, Das Tierreich, Lief. 46, Anura I, June,
1923, p. 324.

Gastrotheca coronata Stejneger, Proc. U. S. Nat. Mus., vol. 41, Aug. 14, 1911,
pp. 287-288 (tvpe locality, Paloma, Valle de Orosi, Cartago, Costa Rica,
1200 M. elev. C. Picado, coll. U.S.N.M. No. 48270); Kellogg, U. S. Nat.
Mus. Bull. 160, 1932, pp. 131, 133-135; Picado, Bull. Sci. France Belg., ser.

7, vol. 5, 1913, pi.
—

, fig.; Dunn, Copeia No. 3, Nov. 19, 1937, p. 164.
"The type still the only Central American specimen of the genus."

Anotheca coronata Smith, Proc. Biol. Soc. Washington, vol. 52, 1939, pp. 190-

191, pi. 1, figs. 1-3, pi. 2, fig. 6; Taylor and Smith, Proc. U. S. Nat. Mus., vol.

95, 1945, pp. 601-602, figs. 60 B-C (Mexican localities Cuautlapan, Cordoba
and San Juan de Gracia).

Diagnosis: Much of the skin on top of head grown solidly to

underlying bone in adults; outline of the parietal region somewhat

concave, the edge of the skull with a bordering row of high, conical,

erect, bony spines, only the tips of which are visible or they may be

entirely covered by the thickened glandular skin; spines present also

above tympanum, and a supraorbital series also present; tympanum
circular nearly as large as eye; fingers free; toes one-third webbed.

"
Cope. Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 6, pt. 1, July, 1866, pp. 85-86,

pi. 25, gives a figure showing skull characters of this species.
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Fig. 39. Anotheca coronata (Stejneger). K.U.M.N.H. No. 27365; 13
km. WNWPotrero, Veracruz, Mexico, 1700 ft.; actual snout-to-vent length,
46 mm.

Description of the species: Head nearly as wide as long, the skin

tending to form pustular glandules about the spines; elsewhere

skin tending to fuse with the bone; canthus rostralis somewhat ele-

vated with granules representing small concealed spines; snout

rounded, slightly longer than the length of the orbit; top of head

and loreal region concave; eyelid much narrower than interorbital

space; tympanum circular, its diameter about four fifths of the

length of orbit; nostrils closer to median edge of upper lip than eye;

width of an eyelid 2.45 mm., interorbital width 5 mm.

Tongue subcircular, slightly emarginate behind, less than one-

sixth free behind; choanae large; vomerine teeth in two closely ap-

proximated, elevated fascicles between choanae but reaching be-

hind their hinder level; palatal glands open into a transverse sinuous

groove on palate anterior to choanae; maxillary teeth in specimen
45 mm., in length 35-37; premaxillary teeth 9-9; arm moderately

long without an axillary web; fingers somewhat flattened without

web but with small lateral ridges on fringes; subarticular tubercles

large, those on outer fingers double as is that under second finger;

prominent elevated supernumerary tubercles on palms; a large meta-
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carpal tubercle at base of first finger and a tripartite outer palmar

tubercle ( these may be distinct or in contact
) ;

a few indistinct tu-

bercles under arm; leg of medium length the heel reaching midway

between eye and nostril; toes about a third webbed; however, that

between two inner toes vestigial (
one fifth

) ,
on outer toes one third

to two fifths. The fifth toe reaches beyond distal tubercle of the

fourth toe; a distinct tarsal fold present; discs on fingers, the largest

equal to three fifths of the tympanum; skin smooth to partly granu-

lar above; the bony surface of skull very rough, granular; chin and

breast smooth; belly closely and finely granular; median half of

underside of femora granular; anal opening low with a long flap,

the opening almost on a level with the ventral surface of body.

Measurements in mm. of type: Snout to vent, 60; snout tip to

tympanum, 21; tip of snout to posterior edge of "casque" on median

line, 18; width of head, 22; arm and foot (from axilla), 41; hind leg

from vent, 93; tibia, 31.

Color: In alcohol, dark bluish slate; on sides and in groin several

large, vertical, dark spots narrowly edged with whitish; hind limbs

with transverse bands of dark color similarly edged with whitish;

below paler.

Variation: Mexican specimens are often gray or lavender gray

above. The side of head is purplish with a large gray spot on

lores. The femora have purplish spots on the posterior and anterior

faces that may meet on the dorsal surface; the underside of the

tibia and tarsus has intense purplish black spots outlined in whitish

cream; the chin and throat are usually brown, the venter purple.

There are two areas on the breast outlined in white.

This species, in Costa Rica, is known only from the type speci-

men and perhaps one other specimen. Dr. Hobart M. Smith found

the species to be common under the drying petioles of standing

banana plants in central southern Veracruz at certain seasons. The

figure given is of a specimen from 13 kilometers west-northwest of

Potrero, Veracruz, Mexico.

Genus Acrodytes Fitzinger

Types of genus: Phrynohyas (Acrodytes) venulosa=? Rana

veniilosa Laurenti.

There is some uncertainty as to the proper (
oldest ) generic name

available for this group. Phrynohyas may have to take precedence.

Cope* however refused Phrynohyas in favor of Acrodytes. I can-

not decide the matter at this time.

» Cope, Natural History Review, 1865, p. 109.
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Only a single species of the genus is known to occur in Costa Rica

and it is not wholly certain that it is conspecific with Rana venulosa

of Laurenti as I have treated it here.

Acrodytes venulosa (Laurenti)

Rana venulosa Laurenti, Specimen medicum, exhibens synopsin reptilium emen-
datum cum experimentis . . ., 1768, p. 31 (part.).

Phrynohyas (Acrodytes) venulosa Fitzinger, Systema reptilium, vol. 1, 1843,

p. 30.

Acrodytes venulosa Taylor, Univ. Kansas Sci. Bull., vol. 30, pi. 1, May 15,

1944, p. 64.

Until the South and Central American forms of this genus are

reviewed the reference of the Costa Rican form of Acrodytes to this

species is a matter of guess.

Diagnosis: Large tree frogs; skin thick, leathery, strongly glandu-

lar; a pair of lateral vocal sacs in the males usually to be found

just above the arm; hind legs short, the heel reaching to tympanum;
toes four-fifths webbed; a small web remnant between the fingers;

no trace of a tarsal fold present.

Description of species: (U.M.M.Z. No. 71211, Los Huecas, C. R.).

Head thick, the width
(

27 mm.
) greater than the length (

23 mm.
) ;

length of the eye (6.5 mm.) equal to its distance from nostril; diame-

ter of tympanum (5 mm.) less than eye length, separated from

eye by a distance of 3 mm.; no canthus rostralis indicated; area

about nostrils not swollen; loreal region sloping obliquely to lip;

tip of snout sloping obliquely to near edge of lip, the tip extending

2 mm. beyond the edge of lip; width of an eyelid (
6.8 mm. ) about

equal to interorbital distance; distance between nostrils 5 mm.;

length of eye nearly equal to length of snout.

Vomerine teeth in two enlarged fasciculi situated between the

choanae, almost contiguous mesially; choanae diagonally elongate,

smaller than a single fasciculus, the teeth forming two irregular

curving series; the palatal groove forming a sinuous line that

reaches to very near the anterior edge of palate; vocal slits rather

short; tongue about as broad as long, free behind for only about one

sixth of its length; dorsum with a single broad "parotoid" varying
in thickness from 1.2 mm. to .5 mm. Scattered over this area are

some larger glandules that appear on the surface as scattered

granulations but appear smooth and rounded on the skin surface;

thin black vocal sacs appear in a fold above arm insertion; the

supratympanic fold not distinguishable from the edge of the paro-

toid area, that tends to overhang the tympanum.
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Arm short, thick, the wrist reaching at least to tip of snout; discs

on fingers enlarged, the largest equaling the tympanum in extent;

a strong web remnant between three outer fingers, of lesser extent

between the two inner; first finger somewhat opposed to other three,

the web forming a slight fringe or ridge to the pads on all digits;

distal subarticular tubercles all well developed, that of outer finger

bifid; inner metacarpal tubercle elongate oval; outer and medial

tubercles small, scarcely indicated; leg moderate, the heel reaching

tympanum; tarsus smooth without fold, but with a faint raised area

along outer edge; inner metatarsal tubercle oval, small, 3.5 mm.

long, less than half length of first toe (8.5 mm.); toes four-fifths

webbed, the web reaching discs on outer side of first, second and

third, and inner side of fifth; a fringe or ridge reaching discs

elsewhere; subarticular tubercles strong; supernumerary tubercles

scarcely indicated; outer metatarsal tubercle flat, scarcely discern-

ible; limbs and arms smooth as is back, save for a few scattered,

smooth, granulehke elevations; chin, breast, venter, much of ventral

and posterior part of thighs, granular.

Color: Purplish above with indication of fine lighter lines, the

lines tending to break up the dark area into asymmetrical, elongate

stripes; a dorsolateral light lavender stripe from eyelid back to

middle, that widens and turns down towards venter. A purplish

area surrounding tympanum extends back above arm; a yellow area

about arm insertion; legs and arms barred with purple, the spots

light-edged; venter nearly uniform yellow-cream.

Measurements in mm.: Snout to vent, 77; head width, 27; head

length, 23; length of eye, 6.5; eye to nostril, 6.53; diameter of tym-

panum, 5; snout length, 6.8; arm, 38; hand, 21; leg, 96; tibia, 33.5;

foot and tarsus, 48.

Reiymrks: We did not find this form in Costa Rica, and I have

used a University of Michigan specimen from Los Huecas, C. R., for

the description.

Genus Agalychnis Cope

Type of genus: Hijla moreletii A. Dumeril.

These frogs are strictly arboreal in habit. Certain of the species

of the genus lay their eggs above the water on the leaves of plants

or on the edge of a pool. The color in life is usually green above

and saffron or orange below. Three species are recognized in

Costa Rica.

These may be identified by the following key:

26—1919
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Key to Costa Rican Species of Agalychnis

1. A series of diagonal cream lines on side of body, eye red; smaller,

less than 60 mm 2

No diagonal cream lines on sides of body, larger, 75 mm moreletii

2. A dark purplish lateral band bordered above by cream and inter-

rupted by at least five narrow vertical cream or yellow bands;
32 mm. $ helenae

Dark lateral band not bordered by a cream line but broken by
several vertical bands; under surfaces saffron; 34.5 mm. $ ,

45 mm. $ callidnjas

Agalychnis moreletii (A. Diimeril)
Figure 40

Hijla moreletii A. Dumeril, Ann. Sci. Nat. Paris, ser. 3, Zool., vol. 19, 1853,
p. 169 (type locality, Coban, Verapaz, Guatemala); Keferstein, Nachr.

konigl. Ges. Wiss. Gottingen, 1867, pp. 256, 257; and Arch, fiir Naturg.,
34th Jahrg. Heft. 1, 1868, p. 297 (Costa Rica); Brocchi, Bull. Soc. Philom.
ser. 7, vol. 1, p. 122; Mission Scientifique an Mexique (etc.); fitude des
Batraciens de TAmerique Centrale, livr. 1, 1881, p. 31, pi. 13, fig. 1.

Agalychnis moreletii Cope, Nat. Hist. Rev., 1860, p. 110; Journ. Acad. Nat.

Sci. Philadelphia, ser. 2, vol. 8, 1875, p. 107 (San Jose, Costa Rica);

Boulenger, Catalogue of the Batrachia s. Ecaudata in the collection of the

British Museum, 2nd ed., 1882, pp. 422-423; Cope, U. S. Nat. Mus. Bull.

32, 1887, p. 15; Werner, Abb. Akad. Wiss., Bd. 22, Abt. 2, 1903, pp. 351-

352 (Coban, Guatemala); Verb, zool.-bot. Ges. Wien, 1896 (p. 9 in

separate ) , ( Honduras ) ; Gaige, Carnegie Inst. Washington Publ. no. 457,

1936, p. 293 (Campeche); Taylor and Smith, Proc. U. S. Nat. Mus., vol.

95, 1945, pp. 599-601, pi. 31; Smith and Taylor, U. S. Nat. Mus. Bull. 194,

1948, pp. 7i-72.

PhtjUomedusa moreletii Kellogg, U. S. Nat. Mus. Bull., no. 160, 1932, pp. 142,

143, 146-147, figs. 19a, 20a, b (hand and foot); (Mexico and Guatemala).
Hyla holochlora Salvin, Proc. Zool. Soc. London, 1860 (1861), pp. 460-461,

pi. 32, fig. 2 (Coban, Guatemala).

Diagnosis: A large frog, brilliant green and orange or green and

cream in life, which may become bluish (or perhaps more often

lavender or purplish) and flesh white in preservative; upper arm

extremely thin with a much thickened forearm; pupil vertical;

finger discs large, with fingers more than half webbed; tongue about

half free; vent opens on a level with lower surface of thigh.

Description of species: (From K.U.M.N.H. No. 29549, Cartago,

Costa Rica.) Rather large, the snout-to-vent length reaching 55

mm. in males, 75 mm. in females; width of head (17.7 mm.) very

slightly less than length (
18 mm.

) ;
canthus distinct, rounded; area

above nostrils very little swollen without distinct depression; from

nostrils snout slopes obliquely forward to lip; loreal region slightly

concave, the upper part nearly vertical, the lower sloping obliquely

to lip; supratympanic fold diagonal, overhanging and covering upper

part of tympanum; latter very distinct, subcircular, its length 3.2

mm., separated from eye by distance equal to half its diameter;
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eye prominent, its length (5.3 mm.) greater than its distance from

nostril (5. mm.) but shorter than length of snout (8 mm.); nostril

minutely nearer the median notch in upper lip than eye; width

of an eyelid (4.6 mm.) much less than interorbital width (7 mm.);
choanae rather large, irregular, the distance between them 5.2 mm.;
diameter of a choana in this distance 3.4 times; vomerine teeth in

two small fasciculi between anterior part of choanae, separated

from each other and from choanae by a distance equal to length

Fig. 40. Agahjchnis moreletii (A. Dumeril). K.U.M.N.H. No.

29549; Cartago, Costa Rica; actual snout-to-vent length, .54 mm.

of a fasciculus; tongue subcordiform, notched posteriorly and an-

teriorly, free behind for a third of its length; vocal slits rather short

having a distinctly posterior position in mouth; openings of palatal

glands in a sinuous row, not forming a groove, and nearer to the

median anterior point of palate than to choanae.

Skin generally smooth, but under a lens is seen to be minutely

corrugated or granular; supratympanic fold diagonal, overhanging

slightly; a strong skin fold from elbow to disc of outer finger; a less

well-developed one on leg from heel to disc of outer toe; venter

strongly granular; breast slightly granular, the chin less so; granules
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extending high on sides of body; anal flap elongate, the vent open-

ing on a level with ventral surface of thigh; slight pads under outer

part of the anal flap, its surface covered largely with strong granules;

under surface of thigh covered with irregular granules.

Arm long, the anterior half of forearm reaches beyond snout;

upper arm thin, less than half diameter of forearm; finger discs

large, the three outer of nearly same size; first about half diameter

of fourth; subarticular tubercles large, that on outer finger single

but with a slight indentation; inner metacarpal tubercle large, its

dorsal surface and that of base of first toe with nuptial swelling
covered with minute horny asperities; between fingers one and two,

one-third webbed, between two and three, web is two thirds length
of second finger; between third and fourth, web reaches level of

distal subarticular tubercles; palmar tubercle divided with median

portion the larger; supernumerary tubercles present on palm.

Leg short, reaching anterior edge of eye; when legs are folded

at right angles to body, heels barely touch; discs on toes smaller than

those on fingers; between first and second toes one-third webbed;
between others about two thirds webbed; inner tarsal fold thick,

distinct, numerous distinct supernumerary tubercles on sole and toes.

Color: Above uniform green, on body, head and upper surface of

unconcealed portions of limbs; venter and all concealed surfaces

yellowish. In preservatives the dorsal color becomes purplish

lavender, the yellow changing to flesh white; some whitish flecks

about anal region ( white spots rarely present on back )
.

Measurements in mm.: Snout to vent, 54; width of head, 17.7;

length of head, 18; length of tympanum, 3.2; length of eye, 5.3;

length of snout, 8; arm, 38; hand, 18; leg, 78; tibia, 27; foot and

tarsus, 38.

Remarks: In a population occurring in the environs of Cartago,
Costa Rica, I found some variation in males as to the length of fingers

and the amount of webbing. None however approach the degree of

webbing depicted in Nieden's figure, loc. cit.

The upper arm is entirely without the green coloration and the

upper part of thigh has a narrow band of green usually the entire

length of femur.

Specimens were taken on rainy or misty nights. Males were

heard calling and their calls traced. Females are not represented.
It seems most probable that Agahjchnis holochlora and moreletii

are conspecific. I have no topotypic material from Coban, Guate-

mala, the type locality, available for comparison with the Costa

Rican forms referred to moreletii here. When compared with a
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Mexican specimen, the Cartago specimens have somewhat smaller

pads and seemingly are smaller and a little more slender. However

only a single Mexican specimen is at hand for comparison.

Agalychnis helenae Cope

Agahjclmis helenae Cope, Proc. Amer. Philos. Soc, vol. 22, 1884 (1885), pp.
182-183 (type locality, Nicaragua, J. F. Moser, coll.); Proc. Amer. Philos.

Soc, vol. 23, 1886, p. 274; Peracca, Boll. Mus. Torino, vol. 11, 1896, No.

253, p. 12; Giinther, Biologia Centrali-Americana; Reptilia and Batrachia,

Sept. 1901, p. 290 (Mexico, Teapa, Tabasco; Nicaragua, Hda. Rosa de

Jericho, 3250 ft.; Costa Rica, San Carlos; Panama, Darien, Rio Sabana);

Noble, Bull. Amer. Mus. Nat. Hist., vol. 38, 1918, pp. 343-344, pi. 16, fig. 2

( photograph of a specimen ) .

Diagnosis: A rather small member of the genus with a somewhat

indistinct tympanum; fingers one-fourth webbed, toes one-third

webbed; eye one third longer than snout; nostrils nearly terminal;

a dark purplish lateral stripe broken by vertical yellow bars; eye red

or orange-red.

Description of species: (
Data from the type description. )

Head

large and wide, snout short; long diameter of eye a little less than

length of snout in front of eye, measured obliquely; or one third

longer than snout measured axially; length of eye in the width be-

tween anterior canthi of eyes, one and one-half times; nostril nearly

terminal; canthus rostralis distinct, concave; tympanum a subver-

tical oval, not distinct, two thirds as long as the diameter of eye;

lower eyelid with oblique subparallel white veins; vomerine teeth

in short series directed inwards and backwards from anterior inner

angle of choanae; tongue large, wide, openly emarginate behind;

inner digits of hand not opposable, all digits bearing discs, the first

and second shorter than adjoining digits; fingers one-fourth webbed,
toes one-third webbed; heel reaches tip of snout. Skin smooth, heel

and elbow with a dermal thickening at the apex; inside of elbow

joint is slightly webbed.

Color: The color in alcohol is greenish cream. The same color

covers the external faces of forearm, tibia, tarsus, fifth toe and a

narrow band on upper face of femur. The humerus and concealed

surfaces of limbs orange; a well-defined dark purplish band bordered

above by a yellow line, extends from axilla to groin. The dark

lateral stripe interrupted by five vertical narrow yellow bands which

cross the purple lateral band and join the yellow border. Digits

and lower surfaces yellowish; deeper yellow on abdomen.

Measurements in mm.: Snout to vent, 30; width of head, 11.5;

arm, 10.8; leg, 42; foot and tarsus, 17.5.

Remarks: Cope (1886) reported a Nicaraguan specimen, larger
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than the type, in which a yellow line borders the lateral purple

stripe and the bars which cross it are wider. There are also traces

of pale cross bands on the back. Noble, loc. cit., describes the life

coloration of a specimen from Colorado Bar, Costa Rica, which was

kept alive for some time. Generally the ground tone was a dark

slaty green or a bright leaf-green. A number of pale green spots

would often appear, scattered irregularly over the back; sometimes

they would form an H-shaped mark just anterior to the pectoral

girdle; concealed portions of the legs, which appear purplish in al-

cohol, were a deep blue in life. The feet and hands were brilliant

orange. The edge of the upper eyelid was a deep yellow in striking

contrast to the orange-red iris. The ventral surface of the throat

and body was yellowish white; anterior appendages slaty color,

while the posterior limbs were a yellowish white washed entirely,

except for a narrow strip, with the deep blue of the concealed por-

tions. Noble states that it is called "la rana de los platanos."

Description of K.U.M.N.H. No. 30412
,^ : Snout-to-vent length,

32 mm.; head narrowed anteriorly; canthus distinct, very slightly

rounded, curving slightly from eye to nostril; nostrils not terminal,

the snout in front of nostrils slopes forward to tip; eyes prominent,
blood-red in life, the pupil vertical (in preservation all trace of

red lost and the pupil appears nearly round); tympanum more or

less distinct, covered with skin, showing fine granulation; distance

between tympanum and eye about one half diameter of tympanum
(3 mm.); length of eye (7 mm.) slightly greater than length of

snout (6.4 mm.); width of an eyelid (4.3 mm.) less than inter-

orbital distance (5 mm,).

Tongue oval, deeply notched behind, free behind for more than

a fourth of its length; vocal slits extending some distance behind

tongue; choanae large, irregular, somewhat angular, their outer

edges partially concealed by the palatal shelf; vomerine teeth in

two fasciculi situated between choanae, and converging until they
are separated by less than half length of one fasciculus, separated
from choanae by a distance about that of a single fasciculus; open-

ing of Eustachian tubes large but definitely smaller than choanae.

Arm elongate, the upper arm very slender, more than two thirds

of the forearm reaching beyond tip of snout; discs on toes larger

than tympanum; base of first finger with a small patch of dark nup-
tial excrescences, extending on the surface of the large inner meta-

carpal tubercle; a small web remnant between first and second

fingers; that between second and third fingers equal to a little less

than half length of second toe; web between two outer fingers
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reaching half the length of outer finger; distal subarticular tubercles

elevated, single, but outer ones may be indented on anterior edge;

supernumerary tubercles present; a ridge or fold from wrist to and

onto elbow; outer metacarpal tubercle if present not distinguishable
from other tubercles.

Leg moderate, rather slender, the tibiotarsal articulation reaching
about halfway between eye and nostril; terminal discs on toes small,

scarcely wider than digits; webbing between first and second and
between second and third, about half length of inner digits; two-

thirds webbed between outer toes; a distinct inner metatarsal tuber-

cle, no small outer tubercle; a tarsal fold moderately prominent, be-

coming higher near and on heel.

Skin smooth, seen under a lens very finely granular on dorsum;
skin on sides finely striate or wrinkled; an indistinct fold above tym-

panum continues down to above arm insertion; chin smooth; venter

and most of under surface of thighs with fine granules; anal flap

carried to ventral level of thigh.

Color in life: Brilliant green above; sides of body with a broad
blue stripe from axilla to groin, bordered above by a creamy yellow

line, and segmented by rather narrow yellow lines; light parts of

hands and feet orange; darker parts green; chin dirty white; venter

cream; lavender to blue on back of thigh, upper front of tarsus,

and tibia; a narrow green line on upper surface of thigh; upper part
of arm bluish; eye blood- to orange-red with a black vertically oval

pupil; a yellow border on posterior edge of eyelid; lines in lower eye-
lid grayish or silver.

In preservation the green becomes purple, the blue becomes laven-

der; the yellow or orange areas become white.

Measurements in mm.: Snout to vent, 32; width of head, 17.7;

length of head, 18; length of eye, 7; length of snout, 6.4; arm, 34;

leg, 81; tibia, 27.5; foot and tarsus, 34.

Remarks: Individuals were found at Bataan, Costa Rica, at night

(July 22), in a tree close to edge of a small rain-pool. They were dis-

covered by tracing their calls. A third specimen was seen but it

escaped by leaping to higher branches in a forest tree.

Agalychnis callidnjas (Cope)

Htjla callidnjas Cope, Proc. Acad. Nat. Sci. Philadelphia, vol. 14, 1862, p. 359
footnote (type locality,* Panama, Capt. Field, coll.).

Agalychnis callidnjas Cope, Nat. Hist. Rev., 1865, p. 110; U. S. Nat. Mus.
Bull. 32, 1887, p. 15 (near Cordoba, Veracruz; Panama); Barbour, Bull.

Comp. Zool. Harvard Coll., vol. 69, 1929, p. 145 (Corn Islands off mainland

" Smith and Taylor, (Univ. Kansas Sci. Bull., vol. 33, pt. 2, 1950, p. 347) inadvertently
give Cordoba, Veracruz as the type locality. This should be Panama.
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of Nicaragua; San Pablo, Repiiblica de Panama); Dunn, Occ. Papers Bos-
ton Soc. Nat. Hist., vol. 5, 1931, p. 414 ( Barro Colorado Island, Canal

Zone); Gaige, Carnegie Inst. Washington, Publ., No. 457, 1936, p. 292;
Schmidt, Zool. Ser. Field Mus. Nat. Hist., vol. 22, 1941, p. 487 (Valentin,
British Honduras); Smith and Taylor, U. S. Nat. Mus. Bull. 194, 1948,

p. 72 (Mexican localities); Stuart. Misc. Publ. Mus. Zool. Univ. Michigan,
No. 69, June 12, 1948, p. 35 (Alta Verapaz, Guatemala).

Phyllomediisa helenae Kellogg {nee Cope), U. S. Nat. Mus. Bull. 160, 1932,

pp. 142, 145 (Mexican localities).

Diagnosis: In life, green with vertical pnpil, the eye red; outer

fingers one-fourth webbed; moderately large discs on fingers and

toes; inner toes with a web remnant; three outer toes slightly less

than one-half, to one-half webbed; straight rounded canthus rostralis;

eyes moderate, shorter than snout; vomerine fasciculi arising near

the inner pointed portion of large choanae, which are partially con-

cealed when seen from below by elevated anterior border.

Description of species: (
From the type description. )

Head

elongate, maxillary outlines convergent, nearly straight; loreal region
subvertical. Canthus rostralis straight, rounded. Eyes not large,

transparent portion of inferior palpebra reticulated with white;

iris cupreous. Tympanum nearly as large as eye, obliquely elliptic.

Tongue elongate elliptic, openly emarginate. Inner nares large,

widely separate; vomerine teeth between these, in two oblique
series convergent posteriorly, anteriorly opposite anterior border of

nares. Fingers one-fourth webbed; discs very large; toes one-half

webbed, margined; skin smooth above.

Color: Blue purple above, greenish on the scapular region;

humerus, femur, except a narrow blue stripe, and under surfaces,

unifonn saffron. Numerous oblique bands of a lighter yellow on

sides.

Measurements in mm.: Snout to vent, 34.5; snout to angle of

mouth, 14.8.

Remarks: I have examined no specimen from southern Central

America. It is included in the faunal list because the range pre-

sumably includes localities both north and south of Costa Rica.

A series of specimens from Tierra Colorado, Veracruz have the

following characteristics (
I am not wholly certain that the form

is conspecific with the Panama species )
: In these the tympanum

is distinctly smaller than eye (3 mm. to 5.5 mm.), its diameter

averaging approximately three fifths of eye length. Upper surface

finely corrugated with extremely fine granulation on posterior part

of back, on forearm and tibia; chin, breast, venter and most of

under side of thighs with fine granules and with much larger

granules on the outer edge of venter and along the posterior part of
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the ventral surface of thigh; vent opening on level of ventral surface

of thigh; strongly elevated subarticular and supernumerary tuber-

cles on hand and foot; outer subarticular tubercle on fourth finger

double; a very large inner metacarpal tubercle; palmar tubercle

small conical scarcely distinguishable from supernumerary tubercles;

elbows strongly flexed and protuberant. The eye (red in life) in

preserved specim^^ns becomes grayish white; the lateral band is

purplish to lavender with two to five diagonal cream lines; there

is no longitudinal yellow or cream line on side. A direct compari-

son of the population from Panama may show other differences.

Genus Phyllomedusa Wagler

Type of genus: Rana bicolor Boddaert.

Only a single species of this genus is known in Costa Rica. It

may be readily distinguished from the species of Agahjchnis by the

absence of webbing on the foot, and absence of vomerine teeth. A
vertical pupil is present.

Phyllomedusa lemur Boulenger
Figure 41

PhyUomediisa lemur Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata
in the collection of the British Museum, 2nd ed., 1882, p. 425 (type
locality, Costa Rica).

Agahjchnis lemur Cope, U. S. Nat. Mus. Bull. No. 32, 1887, p. 15; Giinther,

Biologia Centrali-Aniericana; Reptilia and Batrachia, Sept. 1901, pp. 291-

292 (Costa Rica); Xieden, Das Tierreich, Lief. 46, Anura I, June 1923, pp.
344-345.

Diagnosis: Slender frog having a narrow snout with sub vertical

sides; upper part of arms exceedingly slender without pigment;

fingers and toes except outer, white above and below; a narrow

line of pigment on upper surface of femur; tongue elongate, nar-

row, notched behind; vomerine teeth absent; anal flap elongated,

notched; first toe shorter than second.

Description of species: (
R. C. T. No. 772, Isla Bonita, C. R.

)

Head broader than body, its width at tympanum (9 mm.) a little

less than its length (11.5 mm.); eyes strongly protuberant, directed

somewhat forward, the pupils vertical; canthus rostraHs rounding,

the loreal region subvertical, sloping slightly to lip, the region be-

tween eye and nostril slightly concave; area about nostril somewhat

swollen leaving the tip of the snout with a small emargination; tip

of snout sharply truncate; distance from nostril to median notch in

the upper lip (2.5 mm.) less than distance between eye and nostril

(4.05 mm.); width of an upper eyelid (3.15 mm.) much less than

interorbital distance ( 5.4 mm.
) ; tympanum distinct, its diameter
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(2.2 mm.) in eye length (4.5 mm.) approximately 2 times; length of

eye equals distance of eye from nostril.

Tongue elongate, pointed anteriorly, somewhat widened and

notched posteriorly, free for one fourth of its length; choanae large,

lateral, not even partially concealed when seen from below; the

vomerine teeth entirely absent; openings of palatal glands not

discernible; 72 teeth in maxillary and premaxillary series; skin of

dorsal and lateral surface of body smooth; on ventral surface

Fig. 41. Phyllomediisa lemur Boulenger. R. C. T.

No. 772; Isla Bonita, Volcan Poas, Costa Rica; actual

snout-to-vent length, 44 mm.

abdomen strongly granular; indistinct granulation on under mesial

portion of femurs; anal Hap glandular, notched mesially, with some

small glandular swellings on each side of anal opening.

Arms long, the upper arm slender, its smallest diameter 1.8 mm.;

that of part below elbow 3 mm.; first finger shorter than second;

second shorter than fourth; no trace of web; terminal discs widened,

that of third finger (2.1 mm.), wider than tympanum; a prominent
tubercle at base of first finger; two small palmar tubercles; distal

subarticular tubercles large, none bifid; supernumerary tubercles

on the palm and on bases of fingers; toes lacking webs; first toe

slightly shorter than second; terminal pads a little smaller than those
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on fingers; a moderately distinct inner metatarsal tubercle, a small

rounded outer; numerous supernumerary tubercles on toes and

soles; subarticular tubercles large.

Measurements in mm. of R. C. T. Nos. 613 and 772 respectively:

Snout to vent, 33, 44; width of head at tympanum, 7.8, 9; length
of head, 10.5, 11.5; arm, 21.5, 29; leg, 50, 65; tibia, 18, 23; tarsus

and foot, 22, 29.

Color: (
R. C. T. No. 772. )

Above nearly uniform magenta-pink
with minute greenish (cream in preservation) streaks or clouding
discernible under a lens; outer and upper surface of forearm, tibia

and tarsus magenta, with a narrow streak of magenta along the

median upper surface of femur, extending on outer toe and finger;

edge of upper lip white; venter, chin, and under side of limbs

white; eye gray; concealed upper parts of toes, foot, and thighs

canary-yellow.
This rare species was found on the northern slope of Volcan

Poas by Richard Taylor, who obtained two specimens; one from a

clump of shrubs, along a small stream at about 2500 feet elevation;

a second larger specimen from bushes along a small rivulet at Isla

Bonita
(
5500 ft.

)
at night. The specimen taken during the day

was green above in life. That taken at night was purplish red.

The color here recorded is that of the latter specimen.

Genus Hyla Laurenti

Type of the genus: Hyla viridis Laurenti.

The composite genus Hyla as here treated, is composed of several

groups of frogs certain of which I believe merit generic distinction;

others perhaps subgeneric designation. Most of the generic groups
have already been named by previous authors. The external char-

acters of many of these are known; but the internal, especially

skeletal, anatomy is in many cases unknown, and until such a study
can be made the limits of the various groups must be in doubt.

Key to Costa Rican Species of Hyla

1. A scalloped fringe more or less distinct on outer edge of hand and

arm, foot and tarsus; a distinct pollex more or less developed,

with or without spine 2

No scalloped fringe on outer edge of hand and arm, foot and

tarsus; a distinct pollex not developed (except in albomargi-

naia) 4

2. Outer fingers completely webbed; skin above and below covered

with horn-capped granules or tubercles; skin of head involved

in ossification of skull bones; strong spine on prepollux; $ 100

mm.; Costa Rica immensa

Outer fingers not completely webbed 3
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3. Skin finely shagreened above, the tubercles and granules may be

minutely horn-capped; ventral granules smooth; skin of head

involved in skull ossification; outer fingers three-fourths

webbed; prepollux distinct but no spine; lips above and below

with blackish border; digital discs black above; $ 71 mm.;
Costa Rica richardi

Skin with scattered tubercles above, none with a horny tip; black

color absent from tips of digits and from lips; a prepollux

present lacking spine; 5 31 mm.; Costa Rica fimbrimembra
4. A pair of toothlike denticles on medial edge of lower jaw; tympa-

num more or less concealed; c5 32 mm.; 9 33 mm.; Costa Rica

and Panama picadoi

None or only a single denticle on medial edge of lower jaw; tym-

panum variable 5

5. A discrete white or yellow stripe from axilla to groin; eye red in

life; no dorsolateral light line 6

No discrete white or yellow stripe from axilla to groin; eye not red

in life; ( a narrow dorsolateral line may be present in cherrei,

undertvoodi and angustilineata )
8

6. Finger discs larger than tympanum; diameter of tympanum one

third of eye; only a vestige of web on hand; an inner tarsal

fold present and a more or less distinct outer tarsal fold; body

usually dark brown; c5 , 28 mm.; $, 34; Costa Rica . . rufioculis

Finger discs smaller than tympanum 7

7. Diameter of tympanum one half length of eye; outer fingers one-

fourth webbed; no distinct inner or outer tarsal fold; heel to

eye; usually olive green in life, becoming reddish lavender in

preservative; finger discs one half of tympanum; S , 36 mm.;
Costa Rica alleei

Diameter of tympanum more than half length of eye; digital

discs smaller than tympanum; outer fingers two-fifths webbed,

toes four-fifths webbed; a moderately distinct inner tarsal fold,

no outer; heel to front of eye; green becoming bluish or bluish

lavender in preservative; 40 mm.; Costa Rica and Panama
uranochroa

8. When leg is laid forward along body, the tibiotarsal joint ( heel )

reaches tip of snout or beyond tip of snout 9

When leg is laid forward along body, the heel fails to reach be-

yond nostril 15

9. Smaller forms; heel not or rarely reaching beyond tip of snout;

tarsal fold may or may not be present 11

Larger forms; heel in adults extending one or more millimeters

beyond tip of snout; a strong tarsal fold 10

10. A black stripe from eye through tympaniun and beyond; tympa-
num five eighths length of eye; discs one half as large as

tampanum; markings may or may not be present on back;

$ 60 mm.; $ 73 mm.; Mexico to South America phaeota

No black stripe from eye to tympanum; tympanum about one half

length of eye; finger discs approximately as large as tympanum;
fingers two thirds, toes fully webbed; S 50 mm.; $75 mm.;
Guatemala? to Costa Rica and Panama gahbii
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11. Toes fully webbed; "diameter of tympanum one half area of

eye;" fasciculi of vomerine teeth small, between middle of

choanae; fingers with web vestige; canthus rostraUs angular;
25 mm.; Costa Rica cherrei

Toes not fully webbed 12

12. Fingers one-half webbed; webbing of toes and size of discs vari-

able 13

Fingers without or with only web vestige; outer toes one-third

to two-fifths webbed; outer finger discs equal area of tym-

panum; a hght dorsolateral hne usually present; $, 30 mm.;
Costa Rica angustilineata

13. Tympanum one half eye; toes four-fifths webbed; limbs and feet

blackish; 39 mm.; Costa Rica nigripes

Tympanum one fourth eye 14

14. Brownish black above; sides and femora deep black; [reach of

heel unknown]; 37 mm.; Pico Blanco, Costa Rica moesta

Belly unspotted white; no inguinal or lateral spots; [reach of heel

unknown]; 37 mm.; Pico Blanco, Costa Rica monticola

15. Web between first and second toes proportionally much reduced;
canthus rostralis weak or absent; snout flat, low, distinctly

longer than eye; fingers free or with only a vestige of a web;
no tarsal fold present; some small pustules present in skin .... 16

Web between first and second toes not reduced proportionally;
other characters variable 18

16. Larger; very large choanae, at least five to six times the area of

a vomerine tooth fasciculus; palmar tubercles strongly pro-

nounced; outer metatarsal tvibercle nearly equal to inner tu-

bercle; finger discs about half area of tympanum; legs strongly

barred; some small pustules on back; 45 mm.; Nicaragua to

South America baulengeri

Smaller; the choanae variable in size; outer metatarsal tubercle

very small or absent; finger discs more than half of tympanum;
legs not strongly barred 17

17. Vomerine tooth fasciculi about equal to choanae; finger discs

larger than tympanum; palmar tubercles not prominent; outer

metatarsal tubercle absent; heel to front of eye; green or

yellow-green in life, with or without stripes on body; 9 35

mm.; Nicaragua to Panama, perhaps to South America elaeochroa

Vomerine tooth fasciculi about half area of choanae; finger discs

smaller than tympanum; outer metatarsal tubercle small but

distinct; uniform olive, yellowish olive or brownish with or

without a bar between the eyes and longitudinal stripes; 9

27 mm.; Mexico to Panama staufferi

18. A distinct inner tarsal fold present 19

Usually no distinct tarsal fold present ( if present a strong polhcal

rudiment in females, bearing a spine in males ) 22

19. Eyes large, strongly protuberant, distinctly longer than snout;

skin strongly pustular on back; finger discs smaller than tym-

panum; outer fingers about one-third, outer toes three-fourths

webbed; first, third and fourth fingers with double subarticular
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tubercles; tympanum one half eye length; $ 32 mm.; Costa

Rica moraviaensis

Eyes not especially large or strongly protuberant, not longer than

snout; webbing and subarticular tubercles on digits variable . 20

20. A very strong axillary web; skin above somewhat pustular; finger

web vestigial, toes fully webbed; red or orange red color on

front and back of thigh and in groin; yellow below; distal sub-

articular tubercle single; 2, 5 ,
45 mm.; South Mexico to

Costa Rica loquax

Axillary web, if present, scarcely discernable 21

21. Most distal subarticular tubercles double; fingers one third or

more webbed; skin not pustular or tubercular above; no orange

or red coloration; i 27; 9 32 mm.; South Mexico to Costa

Rica ( perhaps to and into South America ) ebraccata

Fingers one-third or more webbed; toes two-thirds to three-eighths

webbed; arms of males thickened; color variable, often with

spots forming an hourglass-shaped figure, or oHve gray with a

dark lateral band from axilla to groin; $ 46 mm.; Costa Rica

and Panama psetidopuma

22. The underside, front and back of arm granular, like venter. Tym-
pani more or less directed upward; a pair of strong tubercles

or ridges below vent; $ 25 mm.; Costa Rica and Panama.

zeteki

Arm not granular like venter; tympani directed laterally; no spe-

cial tubercles or ridges below vent 23

23. A pollex present bearing spine; a narrow glandular lateral fold;

48 mm alhomarginata

No pollex present, or pollical spine; no narrow glandular dorso-

lateral fold 24

24. Snout narrowed, strongly projecting beyond lip; nostril much
nearer the eye than median point on upper lip 25

Snout not especially narrowed and not or scarcely projecting be-

yond lip 26

25. Tympanum less than half of eye length; finger discs larger than

the tympanum; strong vestige of a web (less than one-fourth

webbed) between outer fingers; a thickened ridge on outer

edge of tarsus; first and third and fourth fingers usually with

bifid subarticular tubercles; a strong canthus; dark spots or

flecks on venter; 9 35 mm.; Costa Rica rivularis

Tympanum one half of eye length; outer fingers one-half webbed;
double tubercle under fourth finger usually; moderately sharp

canthus rostralis; no outer tarsal fold; an elongate dorsolateral

light spot; 26 mm.; Costa Rica debilis

26. Bright yellow in life with a cream line beginning behind eye and

continuing onto shoulder; no distinct tarsal folds but a thick

low elongate ridge may be discernible; a pair of diagonal skin

folds from sides of vent diverging posteriorly; Costa Rica.

alvaradoi

Not bright yellow in life or white in preservative; no cream line

behind eye 27
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27. Strongly defined lateral black marks on sides and yellow spots on
front and back of thigh; $ 26 mm.; 2 29 mm.; Pico Blanco,
Costa Rica pictipes

Not so colored 28
28. A small cream or yellow frog with a network of black on back;

no dorsolateral darker stripe bordered by light above; 9 24

mm.; Central America phlebodes
Not so colored 29

29. Small frog with a darker lateral stripe on head and body sepa-
rated from dorsal color by a more or less definite lighter line.

Dorsal coloring without reticulum of black or distinct darker

spots. Costa Rica underwoodi

Larger, without a lateral stripe; light brown with usually two

irregular dorsal stripes joined at one point; tympanum two
thirds of eye length; discs smaller than tympanum; fingers less

than one-fourth or one-fifth webbed; outer toes two-thirds

webbed; S 44 mm.; Costa Rica toellmanorum

Hyla immensa sp. nov.

Figures 42, 43

Type: Kansas Univ. Mus. Nat. Hist. No. 30404; Inter-American

Institute of Agricultural Sciences, Turrialba, Costa Rica, June 25,

1951; Edward H. Taylor, coll.

Diagnosis: A large frog ( ^ , approximately 100 mm. snout to

vent
) ;

the skin of dorsal surface of head co-ossified with skull; skin

everywhere covered with rounded or spiny tubercles capped with

blackish horn; tympanum distinct, somewhat overhung by a supra-

tympanic ridge; an irregular scalloped fringe on outer edge of foot,

tarsus, and to a lesser extent on hand and arm; fingers and toes

fully webbed except between first and second fingers; prepollex

bearing a subarticular tubercle on its base, terminating in a heavy

pointed spine at right angles to first finger; openings from mouth to

vocal sacs almost completely behind tongue.

Description of type: Head large, its width (38 mm.) much

greater than its length (30 mm.); eyes moderately prominent, the

width of an eyelid (
8 mm. ) contained in the distance between eye-

lids approximately 1.8 times; canthus rostralis distinct, its edge

slightly rounded and curving to nostril; snout short, truncate, nose-

like, the swellings about nostrils prominent, terminal with a depres-
sion between them; mouth broadly rounded; upper part of loreal

region nearly vertical, then sloping obliquely to edge of lip; tym-

panum large, sharply distinct, the edges elevated, its diameter (5.5

mm.
)

more than half of eye length (
8.2 mm.

) ;
distance between

eye and tympanum approximately equal to diameter of latter; a
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strong, ossified, siipratemporal ridge overhangs the tympanum and

continues to a point behind it, its outer edge with tubercles.

Tongue broad, shghtly notched behind, the anterior three fourths

circular in outline, irregular posteriorly, no part of it free; vomerine

tooth fasciculi lying between posterior part of choanae, nearly con-

tiguous mesially, but separated from choanae by half the length

Fig. 42. Hyla immensa sp. nov. Type ,5 . K.U.M.N.H. No. 30404;
Turrialba, Costa Rica; snout-to-vent length, 100 mm.; dorsal view.

of a fasciculus; the teeth form a slightly curving line which lies

just behind the posterior level of choanae; Eustachian tube open-

ings smaller than choanae.

Arm greatly thickened and more or less fixed, being held close

to body; fingers with transversely oval pads, their width being

equal to or greater than their length; web between the two inner

fingers equals half length of first finger; disc of first finger about half

the area of that on second finger; three outer fingers webbed to

base of discs, except outer side of second which has web attaching
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to side of disc; prepollex with a strong, exposed spine placed at

right angle to first finger; a well-developed subarticular tubercle

at base of prepollex; subarticular tubercles under digits single; a

few supernumerary tubercles moderately distinct; outer toe with a

distinct fringe not continuous with a scalloped ridge on under sur-

face of forearm.

Fig. 43. Htjia immensa sp. nov. Type 5. K.U.M.N.H. No. 30404;

Turrialba, Costa Rica; snout-to-vent length, 100 mm.; ventral view.

Legs moderate, the tibiotarsal joint reaching to near middle of

eye; digital pads distinctly larger than tympanum but smaller than

those on fingers; toes fully webbed, the webs reaching on sides of

discs; inner metatarsal tubercle moderately large, outer small,

rounded; an irregular fringe on outer toe and along outer edge of

tarsus; a well-defined inner tarsal fold extends from tubercle to

heel; no outer fold; when legs are placed at right angles to body, the

heels strongly overlap.
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Skin everywhere on dorsal surfaces with tubercles varying much
in size, all larger than those on venter; tubercles capped with dark

brown or black horn; skin on under surfaces of chin, breast, belly

and under thighs with minute tubercles all of which bear black,

rough-surfaced, horny caps; under surface of hands and feet with

none or but few horny tubercles.

Skin of head coalesced with skull bones; back flat, the skin on

dorsum more or less completely joined to back; body angular with a

suggestion of a dorsolateral fold on edge; a prominent lateral irregu-

lar skin fold from axilla not reaching groin; external folds of vocal

sac evident but not ample; no transverse chest fold; anal opening on

a small fleshy protuberance.
Color: Above lavender-brown, the legs somewhat lighter and in-

definitely barred; discs of fingers blackish above, the webs darker

than digits; sides brown with some black markings more or less

light-edged; venter, chin, throat and concealed parts of limbs black

or blackish brown with a few white irregular areas under arms and

on breast, and smaller flecks of white under thighs, tibia and tarsi.

The discs are not darker than remainder of digits.

Measurements in mm.: Snout to vent, 100; head width, 38; head

length, 30; width of outer finger discs, 8; arm length (estimated),

70; leg, 157; tibia, 52; tarsus and foot, 74.

Relationships: The species belongs in the group of hylid frogs

that includes Hyla miliaria, fimbrimembra, richordi, and phantas-

magoria, and probably is most closely related to the latter. It dif-

fers from the latter in the character of the tuberculation of the skin,

the dorsal tubercles being larger than those on venter; the pre-

pollex terminates in a sharp exposed spine instead of ending bluntly
without a spine; the limbs are shorter, the heel reaching middle of

eye rather than beyond snout. It is probable that numerous other

differences exist but the type description of phantasmagoria omits

most measurements and certain pertinent characters such as vocal

slits, choanae, tongue, etc. The greatly thickened forearm, whose
diameter is only a little less than the greatest diameter of the thigh,

probably represents another difference. The discs on toes are dif-

ferently shaped.

Remarks: The type specimen was obtained from mud at the

bottom of a water-filled cavity in a tree, about five feet above the

ground. I was prompted to investigate the cavity solely by curiosity

since the specimen had not been seen. It is presumed that it had

been perched near the surface of the water and on my approach had
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submerged quietly. Once in Mindanao, P. I., in just such a cavity I

had discovered Hazelia spinosa, a new genus and species of rhaco-

phorid frogs.

Hyla richardi Taylor
Figure 44

Hyla richardi Taylor, Copeia, 1948, No. 4, Dec. 31, pp. 233-234, fig. 1 (type
locality 2 mi. west Isla Bonita [American Cinchona Plantation] Caribbean

slope, Volcan Poas, Costa Rica ) .

Diagnosis: A large hyla with the skin of head co-ossified with

skull; tongue longer than broad, not or scarcely emarginate behind;

snout not especially blunt, the canthus distinct; tympanum distinct;

Fig. 44. Hyla richardi Taylor. Type. R.C.T. No. 761. Two mi. WIsla

Bonita, Volcan Poas; actual snout-to-vent length, 71 mm.

outer fingers three-fourths webbed; toes about four-fifths webbed
but reaching the disks only on one side of digits; a serrate fringe
on outer side of limbs and outer digits; vomerine teeth between

choanae; skin without warts or papillae but minutely shagreened,
the minute pustules, visible only under a lens, capped with brown

horn; a pollex rudiment but no spine evident in type (female).

Description of type: Length 5 71 mm., probably nearly fully

grown; head a rather pointed oval, the front of the snout sloping
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down to lip; canthus distinct, very slightly rounded; lores broadly

sloping, distinctly concave; width of upper eyelid contained in the

interorbital distance one and one-fourth times; tympanum distinct,

directed slightly upward, its diameter contained in eye diameter

one and one-half times; most of the skin of the dorsal surface of

the head involved in cranial ossification; a pair of depressions be-

hind skull giving a constricted appearance to head; a well-defined

supratympanic fold curving over tympanum and extending back

to shoulder; no median elevated area on occiput.

A pair of vomerine elevations bearing seven or eight teeth be-

tween choanae, separated from each other by a distance equal to

their distance from choanae; palatal groove wanting, the palatal

glands opening by an irregular series of small perforations; longi-

tudinal diameter of choanae contained in the distance between

them, three and one-half times; pupil horizontal, somewhat

diamond-shaped.
Skin above finely shagreened, the tips of the minute pustules

capped with brown horn, in some regions producing minute pointed

spines (these visible only under magnification); a few indistinct

tubercles on forearm; skin on chin nearly smooth; abdomen, as

well as two thirds of ventral area of thigh, strongly and uniformly

granular; a few granules below anus more or less fused on each

side, separated by a median groove.

Arms short, upper arm especially short and slender; hands and

feet not unusually large; the tibiotarsal articulation reaching to near

anterior corner of eye; when leg is folded at right angles to body the

heels overlap 4 to 5 mm.; arm with a serrate fringe from elbow to

terminal disk of fourth finger; largest finger discs larger than tym-

panum, the discs wider than long; a well-defined, blunt, pollex
rudiment without external evidence of a spine (may be present in

male
) ;

first and second fingers with a rudimentary web
( one fourth

or less); outer fingers nearly three-fourths webbed; subarticular

and supernumerary tubercles; palmar tubercle or pad much divided.

Legs moderately slender; a serrate fringe from tibiotarsal articu-

lation to disc of fifth toe; discs on toes smaller than those on fingers,

the web reaching or nearly reaching discs on outer side except on
fourth toe where the membrane reaches the level of the distal sub-

articular tubercle; subarticular tubercles small under foot; numer-
ous supernumerary tubercles on sole; inner metatarsal tubercle

moderately large, the upper end somewhat free; a small indistinct

rounded outer tubercle; heel with two or three conical tubercles.

Color: In life, nearly uniform lavender-brown with very indis-

tinct darker markings; discs on all fingers and toes blue-black; edge
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of lower jaw bluish black; a narrow line of black on edge of upper

lip; throat yellow-brown with fine purple reticulation; venter and

underside of thighs lavender-brown with cream marks; under side

of hands and feet lavender; no light mark at vent.

In preservative, a faint trace of darker bars is evident on limbs,

and there is some black pigment scattered on back; fringe on limbs

colored like body.
Measurements in mm.: Snout to vent, 71; width of head, 28;

length of head, 23; elbow to tip of longest finger, 37; femur, 32;

tibia, 37; foot, 53.

Remarks: Hyla richardi differs from H. fimbrimembra and H.

miliaria in having the derm of the head co-ossified with the skull;

in lacking warty tubercles or lamellate papillae or tubercles; in

having the surface of back, sides and head covered with minute

pustules, many, perhaps most, of which are surmounted by minute

horny spicules, visible only under a lens, but sensible to touch. The
black coloration of the dorsal surface of the digital pads is char-

acteristic. From H. phantasmagoria it differs in having much
smaller feet and digital discs, and in lacking a casque.

Hyla fimhrimemhra Taylor

Figure 45

Hijla fimbrimembra Taylor, Copeia, 1948, No. 4, Dec. 31, pp. 235-238, fig. 2

( type locality Isla Bonita, American Cinchona Plantation, Caribbean slope
of Volcan Pods, Costa Rica, 5200 ft. elev. )

Diagnosis: Tongue broader than long, somewhat notched behind;

tip of snout rounded, elevated, quadrangular, the canthus somewhat

rounded; tympanum distinct; outer fingers one-half to two-thirds

webbed; toes about three-fourths webbed; a strongly serrate fringe

on side of outer finger and forearm, and on outer toe and outer side

of tarsus to heel; skin of back and limbs tubercular; a pollex rudi-

ment present, pointed and free at tip without spine (spine possibly

present in male).

Description of type: Type 5 31 mm. long from tip of snout to

vent, not full grown; front end of snout sharply truncate, the nostrils

almost directly above edge of lip; area about nostrils swollen, the

front edge of snout vertical; canthus rostralis rather rounded; nostril

nearer median edge of lip than eye; loreal region sloping to lip, not

or scarcely concave; smallest interorbital distance one and one-

fourth times width of an eyelid; tympanum very distinct, directed

somewhat upward, broader than high, its greatest diameter one and

two-thirds times in greatest diameter of eye; a strong supratympanic
fold arching up and over tympanum, and continuing to above arm
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insertion (
almost angular on left side

) ;
a transverse depressed area,

bordering skull, behind and above tympanum, suggesting a con-

striction immediately behind head; a median elevated oval area

from forehead to occiput, and a depressed area bordering eyelids;

pupil horizontal, somewhat quadrangular; tongue one fifth broader

than long, free for about one fifth of length, notched or emarginate

behind; palate deflected downward from point behind level of

choanae, the palatal groove distinct; two very distinct, rounded,

Fig. 45. Uijla fimbrimembra Taylor. Type. R.C.T. No. 764. Isla Bonita,
Volcan Poas; actual snout-to-vent length, 31 mm.

elevated areas between choanae, much closer to each other than

to choanae, each about as large as a choana but each apparently

lacking vomerine teeth
(
none can be seen or detected below surface

by dissection; this may be a juvenile condition); choanae higher

than wide, their longitudinal diameter in the distance between them

about three times.

Upper arm rather weak; forearm heavy, with a strong, serrate

fringe or fold on back edge of forearm and outer edge of fourth

finger; inner finger with a distinct pollex rudiment, the tip free

(condition of male unknown; may include spine); first finger much
smaller than second; between first and second fingers about one-fifth
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webbed, a slight fringe extending to terminal pad of first, and more

than half length of second; second and third fingers a little more

than half webbed, the web with a small smooth fringe reaching

to near base of terminal discs; outer fingers two-thirds webbed, web

extending beyond level of distal subarticular tubercles; distal

subarticular tubercles well developed but rather small; numerous

supernumerary tubercles; terminal discs of three outer fingers about

equal to (or fourth, a little greater than), diameter of tympanum.

Leg moderate, tibiotarsal articulation reaching to nostril; half

webbed between first and second toes; between four outer toes

at least three-fourths webbed; diameter of largest terminal discs a

little less than diameter of tympanum; subarticular tubercles small,

distinct; a well-developed, terminally free, inner metatarsal tubercle;

outer tubercle, if present, indistinct; many supernumerary tubercles;

a very indistinct inner metatarsal fold; outer metatarsal fold

developed into a conspicuous serrate skinfold or fringe extending

length of tarsus and outer toe; heel with strong, pointed, soft

tubercles; heels overlap about 3 mm. when legs are folded at

right angles to body.
Skin on back and upper part of sides rather rough with scattered

small warts or tubercles that are also present on eyelids, back of

head, on exposed surfaces of limbs, and even on sides of head and

snout where they are smaller; chin finely and rather indistinctly

granular; belly with pavementlike granules; likewise granular under

thighs; a thickened glandular fold, divided medially by a groove,

below anal opening; from each end of fold a row of conspicuous

granules ascend on either side, tending to curve above the vent;

opening of vent near upper level of thigh.

Color in life: Brownish gray above, the extremities more ashen

gray; chin and venter white with strong lavender reticulation on

chin; on edge of underside of arm and tarsus a deep lavender

stripe; elevated area on head blackish brown; limbs very faintly

barred; some small brown flecks forming a short diagonal line on

side; some flecks of brown in groin.

In preservative the dorsal color is somewhat lavender brown save

that eyelids are dark and a slight median darker mark is evident

behind occiput; a distinct blackish band present on wrist; a strong

dark band on lower tarsus and one on proximal part of thigh;

transverse bands evident on toes; metatarsal and metacarpal areas

lighter; a grayish white spot below eye; yellow wash in groin and

on part of anterior surface of thigh; around vent a pure white mark

with two small black spots above, and with an indefinite darker
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line running laterally for a short distance on back of thigh; tip of

heel white; dorsal surface of discs cream.

Measurements in mm.: Snout to vent, 31; width of head, 12.5;

length of head, 11; arm and hand, 18; leg, 52; foot and toe, 24.6;

tibia, 17; femur, 15.6.

Remarks: The relationship of this species is with Hyla miliaria

(Cope), a frog from Nicaragua, and with HyJa richardi described

in this paper. The former is, I believe, known from only a single

type specimen (U. S. National Museum No. 14193). I have recently

carefully examined the type and compared finibrimemhra with it.

Hyla miliaria has the three outer fingers and the toes completely

webbed, while fimhrimembra has the outer fingers little more than

half webbed, the toes four-fifths webbed. The skin of the head, the

back and the limbs is covered with low, warty tubercles, while in

miliaria the dorsum is covered with leaflike papillae or subspinous

projections, most numerous on head above tympanum. The color

of miliaria is dark plum or mulberry, with obscure coarse reticula-

tions of a darker shade. The color on the ventral surface is yellow.

The webs on the feet are plum-color except that yellow borders are

present and the digits themselves are yellowish on the underside.

The dermal processes are often light yellow in color. There are

no black spots on the digital expansions. A white spot is present
below the vent and the thigh is blackish behind. The tibia is dark.

The differences in color, in the amount of webbing between the

toes, and the character of the skin distinctly separate the two forms

miliaria and fimhrimembra. Numerous other differences are in evi-

dence when the two descriptions are compared. Differences be-

tween fimbrimembra and richardi are discussed under that species.

The specimen was collected at night, clinging to a small plant

bathed in the spray of a waterfall.

Hyla picadoi Dunn
Figure 46

Hyla picadoi Dunn, Copeia, 1937, no. 3, Nov. 19, p. 164 (type locality "a little

above the farm of Manuel Acosta" 2140 ni. Volcan Barba, Costa Rica. E. R.

Dunn and Manuel Valerio, colls.).

Diagnosis: This medium-sized species ( J^ 32 mm., 5 33 mm.
)

may be diagnosed by the following characters: tympanum covered

with skin, concealed (or faintly visible); a glandular area evi-

denced by enlarged granules or pustules in the temporal region, con-

tinues back, below the supratemporal fold, to some distance on

side; snout short with a small distinct "nose"; vomerine teeth be-
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tween inner level of choanae, but behind choanae; front of lower

jaw with two toothlike projections; arm granular on under side.

Description of species: (
Univ. Mich. Mus. Zool. No. 70179, para-

type. )
Head broader than body, its width

(
10.4 mm.

) greater than

its length (9mm.); canthus rostralis much rounded and curving

from eye to nostril; area about nostrils slightly swollen, but no

depression evident between them; upper loreal region somewhat

concave, lower sloping obliquely to lip; length of eye (2.9 mm.)

^'^^i.rfi^'

.7^\.-'^i'^'

f? U.

Fig. 46. llijla picadoi Dunn. Paratvpe.
U.M.M.Z. No. 70179; 2140 m. Volcan Barba,
Costa Rica; actual snout-to-vent length, 29 mm.

distinctly greater than length of snout (2.7 mm.); distance between

nostrils (2.4 mm.) much less than distance of eye to nostril (3 mm.);
a slight vertical ridge on the tip of snout not reaching lip, but seen

from above has the appearance of a "nose"; snout extending .8 mm.

beyond edge of lip; tympanic area and area immediately behind

this covered with a soft granular skin obscuring the tympanum; a

strong, discrete tympanic fold curves back over tympanic area to

angle of jaw, with one or two enlarged tubercles in front of its

terminus; width of an eyelid (2.8 mm.) much less than interorbital

distance
(

3.9 mm.
) ;

nostrils terminal, equidistant between eye and

the notch in upper lip; vomerine teeth in two somewhat rounded
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fasciculi separated by about half the width of one fasciculus and

from choanae by twice this distance.

Choanae smaller than fasciculi, separated from each other by a

distance approximately 4.5 times width of a choana; no distinct

groove on palate, the palatal glands seemingly opening by separate

ducts; tongue thick, subquadrangular, wider behind than in front,

wider than long, not or scarcely free behind. Arm moderate, the

wrist reaching slightly beyond snout; terminal discs on hand 1.5

mm. wide; vestige of a web between the first two fingers; other

fingers little more than one-fifth webbed, the palm strongly and

uniformly granulate; inner metacarpal tubercle elongate, thickened,

causing first finger to be very wide at base; fringes on fingers con-

tinuous with the edge of the discs; finger discs rather large, about

half width of eye; distal subarticular tubercles of two outer fingers

divided, those on inner fingers more or less bifid; palmar tubercle

quadripartite, scarcely distinguishable from supernumerary tuber-

cles; under side, front and back of arm strongly granulate like the

venter.

Leg rather short, the heel reaching to middle of eye; legs folded

at right angles, the heels overlap nearly 4 millimeters; web vestige
between first two toes; between second and third, less than one

third; between outer toes, about one-half webbed, the discs as

large or only slightly smaller than discs on fingers; a prominent,
much widened tarsal fold; inner metatarsal tubercle equal to one
third length of first toe; outer tubercle smaller, distinct; sole of foot

strongly granular.

Skin above on head and back smooth, shiny; temporal region and
sides with large irregular granules, which tend to merge into the

lateral and ventral granulation; no axillary web present; chin in-

distinctly granular; breast, belly, and underpart of thigh strongly

granular; anal flap short, the skin above and below fluted; a small

specialized gland in axilla formed by fusion of granules; area below
vent with enlarged, but not otherwise distinctive, granules; the

loose skin forms a thin fold along the side of the body ( perhaps not

a "permanent" character
)

.

Color: Light brown above with a slightly darker area on occiput
and an indefinite darker median line; an irregular dark brown dorso-

lateral streak; tip of snout and loreal region darker; venter light

without pigment as are the hands and feet; front and back of thigh

uniformly but sparsely pigmented; on the tibia there is some mar-

bling with darker brown. The swollen area behind eyes lighter
than remainder of occiput.
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Measurements of type and paratype'^ in mm.: Snout to vent, 32,

29; width of head, 12, 10.4; length of head, 10.4, 9.6; interorbital

width, 4.8, 3.9; eyelid, 2.5, 2.5; between nostrils, 2.2, 2; length of

eye, 3, 2.9; length of snout, 2.8, 2.7; arm, 17, 18; hand, 9, 8; leg, 49,

43; tibia, 16.5, 14.8; foot and tarsus, 25.5, 22.

Remarks: The male type has elongated vocal slits and one fas-

ciculus of the vomerine teeth seems to be missing. The palate is

convex between the orbits. The palmar tubercle is bifid; the mus-

cular areas behind the eyes are elevated somewhat, and an area on

the top of the head is nearly flat. The granules in the axillary

regions are quadrangular.

Specimens have been examined from El Gallito located on the

east end of Volcan Barba, 1900 m. elevation. In these the eye is a

little longer than the snout; the canthus is more distinct, and the

nostril slightly closer to the eye than to the median notch in the lip.

The dorsal surface of the back shows some small granular tubercles.

There is an indistinct ridge from the nostril across the loreal region
to under the edge of the eye, and a slight depression on the snout.

The vocal sac is evident externally and is limited posteriorly by a

fold on the neck rather than on the breast; the fasciculi of the

vomerine teeth are completely behind the level of the choanae.

They are conical, bearing three (or two) teeth. The snout is very
short and the palate anterior to the choanae is obscured by the

maxillary shelf.

The paratype specimen has more markings on the back than the

type has. There is an indefinite dorsolateral mark on each side

extending (more or less brokenly) to the rump and another mark

following the temporal fold from the eye to some distance on the

side. There are a few dorsal spots on the head.

The relationship of this small species is obscure. The paired

toothlike processes in the lower jaw are not, to my knowledge,

present in other Central American species.

Hyla riifiociiUs sp. nov.

Figure 47

Type: K.U.M.N.H. No. 28216, Isla Bonita (American Cinchona

Plantation ) , eastern slope of Volcan Poas, Costa Rica, July 28, 1947,

Richard C. Taylor and Edward H. Taylor, colls.

Paratypes: K.U.M.N.H. Nos. 28204-28210, July 14, 1947; Nos.

28211-28215, 28217-28222; R.C.T. Nos. 430, 512, 513, 515, 518, 520,

all from Morehouse Finca, four and one-half miles S of Turrialba,

» U. M. M. Z. No. 70179.
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July 15-16, 1947; Nos. 31072-31078, Moravia, Aug. 16, 1951; R.C.T.

Nos. 2437-2438, 2441, 2443-44, 2446-47, 2449, 2454, 2457, Isla Bonita,

July 22 to Aug. 3, 1947.

Diagnosis: Small species, 34 mm. J ; prominent eye, red in life;

head depressed, wider than body; olive or brownish above, with a

narrow white labial line connecting with a larger white spot below

eye, and continuing to groin; this bordered below by a narrow dark

pigmented line; fingers with a vestige of a web; outer toes at least

three-fourths webbed; a narrow inner and a narrow outer tarsal

fold; choanae large; vomerine teeth in two fasciculi between

Fig. 47. Hyhi ntfioculis sp. nov. K.U.M.N.H. No.

28216; Isla Bonita, Volcan Poas, Costa Rica; snout-to-

vent length, 34 mm.

choanae, about one third size of choanae. Males with vocal slits,

and an external vocal sac.

Description of type: Head broad, broader than body, its width

(
12 mm. ) greater than its length (

10.8 mm.
) ; eyes very prominent;

interorbital area slightly depressed; a depressed area between the

canthi extending between swollen areas about nostrils, and con-

tinuing on to front of snout; canthus distinct, rounded, curving for-

ward to a point above nostril; loreal region concave, the upper part

sloping abruptly, the lower part, obliquely, to lip; tip of snout

rounding in profile, extending about one millimeter beyond mouth.

Tympanum distinct, its upper third covered by a strong slightly

overhanging, supratympanic fold that curves down in front of arm

insertion; distance between tympanum and eye (2.55 mm.) approxi-



Taylor: Review of Frogs of Costa Rica 829

mately twice diameter of tympanum (1.3 mm.); length of eye open-

ing (4.1 mm.) more than three times diameter of tympanum; length

of snout, 3.8 mm., the distance between eye and nostril, 3.1 mm.;
width of an eyelid (flat) (3.1 mm.) less than interorbital distance

(4 mm. ); distance between nostrils, 3 mm.; trace of a fine ridge from

nostril back to eye; choanae large, a little longer than wide, sepa-

rated from each other by a distance (3.3 mm.) Httle more than three

times the greatest diameter of a choana; vomerine teeth in two fas-

ciculi between choanae, separated from each other by width of one

fasciculus and from choanae by a distance equal to length of one

and one-half fasciculi; palatal glands open into a sinuous, discon-

tinuous groove, a little closer to the choanae than to end of palate;

transverse palatal ridges strongly elevated; tongue longer than wide,

distinctly notched or emarginate behind, free for one fifth of its

length (males with vocal slits, and a vocal sac).

Arm rather long, the wrist extending two millimeters beyond tip

of snout; inner fingers with a vestige of a web; three outer fingers

about one-fifth to one-sixth webbed; discs large (1.6 mm.), much

larger than the tympanum; fringes on edges of fingers narrow;

inner metacarpal tubercle well developed; the palmar tubercle tri-

or quadripartite, not especially distinct; a more or less continuous

fold under forearm; distal subarticular tubercles of two outer fingers

bifid.

Leg with the heel reaching to the middle of eye; inner toe about

one-third webbed; four outer approximately four-fifths webbed, the

webs reaching to near the discs, but deeply excised; a small, rounded,
inner metatarsal tubercle; a small but distinct outer tubercle; a fine,

angular, inner tarsal fold, and a similar outer tarsal fold continuous

with a slight fringe on outer edge of outer toe; legs folded at right

angles to body, the heels overlap 4 mm.
Skin on dorsum and sides generally smooth but under a lens

appearing finely corrugated; under part of thighs, venter, and chin

granular, the breast wrinkled without a distinct fold; under sur-

face of arms smooth; anal flap short, the vent high, immediately
followed by a groove, flanked by a pair of large tubercles (partly

covered by the anal flap) and a slight ridge terminating behind in

another pair of tubercles; the anterior tubercles more or less fluted;

a few other slightly enlarged tubercles or granules, scattered on

ventral surface of thighs; granules on palm and sole rather ill-

defined; practically no trace of an axillary web.

Color: Above nearly uniform red-brown on dorsum, upper part

of sides and on dorsal surfaces of limbs. A cream line on lip con-
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necting with the subocular eye-spot, and continuing along middle

of side to groin; venter yellow-flesh; concealed parts of limbs

canary-yellow, the color under hand and feet less intense; posterior

face of femur pigmented.

Measurements in mm. of Hyla rufioculis sp. tiov.
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deep brown; tubercles below anus covered with an enamel white;
chin pure white; a pure white line on lip widens slightly under

eye and continues to groin, not bordered below by a dark stripe;

size larger, 39 mm., head width 14 mm. in females.

The specimens from the Morehouse Finca and Moravia were
found on water plants in small spring-fed streams. Specimens from
Isla Bonita were taken from the immediate environs of a small

spring.

Hyla alleei sp. nov.

Figure 48

Tijpe: R.C.T. No. 775. American Cinchona Plantation (Isla

Bonita) eastern slope of Volcan Poas, Costa Rica. Richard C. Tay-
lor coll., July 28, 1947.

Paratypc: R.C.T. No. 774. Same data and collector.

Diagnosis: Medium sized frogs (36 mm.) with a much flattened

head and body; above, olive green in life; canary yellow below

(reddish lavender in preservative); eye red in life; tympanum
longer than high with a sharp rim, its diameter more than half

length of eye; eye shorter than snout; vomerine teeth in tiny fasciculi

between choanae, each about one fourth size of large choana;
outer fingers less than one-third webbed; toes except inner, about

three-fourths webbed; heel to front level of eye; finger discs about

one half of tympanum; pupil horizontal.

Description of type: Head and body depressed, the eyes prom-

inent; canthus rounded, curving slightly; width of head (12 mm.)
a little less than length (12.5 mm.); area about nostrils swollen, but

a very indistinct depression between them; nostrils much closer to

notch in upper lip than to eye; tympanum large, a little longer than

high (2.35 mm. x 2.1 mm.), its upper edge concealed by the supra-

tympanic fold, directed slightly upward, and separated from eye by
a distance equal to nearly two thirds diameter of tympanum; eye

large, its length (4 mm.
) distinctly less than length of snout (5 mm.

)

but nearly equal to its distance from nostril; interval between nos-

trils (3 mm.
)

much less than eye length; width of an eyelid (3 mm.
)

less than interorbital width (4 mm.); canthus rostralis rounded,

upper part of loreal region nearly vertical, lower part sloping ob-

liquely to lip, the region strongly concave; profile of snout curving
somewhat outward beyond nostrils to lower lip; snout not or

scarcely projecting.

Choanae large, longer than wide, separated by a distance equiva-

lent to three times length of one choana; vomerine teeth in two
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tiny elevated fasciculi, each about one fourth size of choanae and

separated from them by a distance twice length of a fasciculus and

from each other by once this distance; tongue a little longer than

w^ide; a pair of vocal slits in mouth almost entirely behind posterior

level of tongue; palatal glands opening into two transverse grooves,

curving forward closer to anterior part of palate than to anterior

level of choanae; openings of the Eustachian tubes equally as large

as choanae.

Arm with wrist reaching slightly beyond tip of snout; upper arm

very slender, forearm relatively much thickened
(

as in Agalychnis ) ;

Fig. 48. Uijla alleei sp. nov. R.C.T. No. 774,

Paratype; Isla Bonita, Volcan Poas, Costa Rica;
actual snout-to-vent length, 35 mm.

a very slight axillary web; between inner fingers scarcely a trace

of web; three outer fingers a little more than one-fourth webbed;
thumb seemingly not opposable; a large inner metacarpal tubercle

at side of base of first finger; a very small area of nuptial asperities

scarcely darker than surrounding tissue; distal subarticular tubercle

of fourth finger on right hand bifid, single on left hand; palmar
tubercle indistinctly tripartite; numerous granules on palm; a con-

tinuous ridge on under side of arm; skin not granular on under side

of arm.

Leg short, the heel reaching to anterior edge of eye; no distinct

inner tarsal fold or ridge; no outer fold; inner metatarsal tubercle

rather small, flattened; outer tubercle smaller, indistinct, scarcely

discernible from other granules on sole; inner toes one-half webbed,
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other toes three-fourths webbed; discs on fingers much smaller than

tympanum, those on toes smaller than those on fingers.

Skin of dorsum, head, sides, arms and legs very smooth with

no or only very indistinct corrugation when examined under a lens;

chin very finely granulate, breast indistinctly so; venter and under

side of thigh strongly granulate; on either side of vent soft tubercles;

a groove, immediately behind vent, flanked on either side by sev-

eral enlarged tubercular granules, arranged somewhat symmetri-

cally.

Color in life: Olive-green on dorsal surface of head and body, on

dorsal surface of forearm; a narrow streak on the dorsal surface of

upper arm, a narrow band on femur, dorsal surface of tibia and tar-

sus, and along outer part of foot; ventral and lateral surfaces of body
and limbs lemon-yellow; a cream-yellow line on upper lip, very

slightly widened below eye, continues along side tending to merge
with lateral coloration; no pigment on anterior or posterior face of

femur; hands except for outer side of fourth finger, and foot except
for outer toe, yellow; anal flap, deep lavender for most of its length.

A yellow band crosses anal flap, behind which, on the very edge, is

a small lavender area.

Measurements of type and paratype respectively (in mm.): Snout

to vent, 36, 35; length of head, 12.5, 11.8; width of head, 12, 11.2;

length of tympanum, 2.35, 2.3; length of snout, 5, 4.8; length of eye,

4, 3.8; interorbital width, 4, 3.6; arm, 21, 21; hand, 10.5, 9.6; leg, 51.4,

50; tibia, 17.1, 17; foot and tarsus, 24, 22.5.

Remarks: The paratype agrees in all essential characters, save

that the tongue shows a distinct posterior median notch (somewhat
indicated in type); the tibiotarsal articulation (heel) reaches a little

beyond middle of eye; vomerine fasciculi are a trifle larger, situated

between the choanae and reaching neither their anterior nor their

posterior levels. The coloration is identical.

The relationship of this form is with HyJa rufioculis and Hyla
iiranochroa. The former species is found in the same locality and

likewise has a red eye. The calls are different and the males are

distinctly smaller; the posterior parts of their thighs are strongly

pigmented and in preservation the color is not lavender; the upper
arm is not so slender and there is usually a dark line below the light

lateral line; the tympanum is smaller, its diameter about a third of

the eye length.

The species strongly resembles a species of the genus Agahjchnis
in the characteristic distribution of pigment, the characteristics of

27—1919
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the upper and forearm, the red eye, and the coloration of the body.
The eye however has a distinctly horizontal pupil. The species is

named for Dr. Ralph Allee, the genial director of the Inter-American

Institute of Agriculture at Turrialba, C. R., where I maintained my
headquarters for a considerable part of my stay in Costa Rica.

The two specimens were found at a small spring at night by fol-

lowing their calls.

Hyla iiranochroa Cope
Figure 49

Hyla uranochroa Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8, 1875,
pp. 103-104; pi. 27, fig. 4 (type locality, near Sipurio, Costa Rica); Brocchi,
Mission Scientifique au Mexique et dans I'Amerique Centrale; Etude des
Batraciens de I'Amerique Centrale, livr. 1, 1881, p. 38 (no specimens);
Boulenger, Catalogue of the Batrachia Salientia s. Ecuadata in the collection

of the British Museum, 2nd. ed., 1882, pp. 377-378 (one $ specimen, Costa

Rica); Giinther, Biologia Centrah- Americana; Reptilia and Batrachia, pp.
276-277, Sept. 1901, pi. 70, fig. D (Rio Sucio, La l^alma, alt. 1600 meters);
Nieden, Das Tierreich, Lief. 46, Anura I, 1923, p. 254; Dunn, Occ. Papers
Mus. Zool. Univ. Michigan, No. 151, July 1, 1924, pp. 2-3, pi. 1, figs. 1, 2

(tadpoles and color in Panamanian specimens. La Loma, Panama).

Diagnosis: The species may be diagnosed by the following char-

acters: greenish in life, becoming blue or bluish lavender in pre-

servative; eyes red in life, becoming whitish or silvery; the tym-

panum large, more than half diameter of eye; canthus distinct but

rounded; vomerine fasciculi small, widely separated, about one

third size of choanae; distinct lateral white stripe from tip of snout

to groin, widening under eye; chin white, venter yellowish; anal

region white except on edges of vent; a narrow pigmented stripe

on femur; remainder flesh-color without pigment ( yellowish in life
) ;

outer fingers about two-fifths webbed; toes approximately four-

fifths webbed.

Description of species: (M.C.Z. No. 10249 from La Loma,
Panama.

)
Head width ( 14 mm.

) greater than length (
12.2 mm.

) ;

eyes very prominent directed somewhat forward; canthus rostralis

distinct, its edge rounded, curving slightly to nostril; upper part of

lores sloping precipitately, lower part sloping obliquely to lip,

leaving lores somewhat concave; areas about nostrils not distinctly

swollen, however a slight depression at the dorsal base of snout is

continued indistinctly to between nostrils; tip of snout sharply

truncate; seen in profile, snout curves out slightly from nostrils to

lip; notch in upper lip scarcely perceptible.

Tympanum large, subcircular, directed outward and somewhat

upward, the supratympanic fold covering its upper parts, its di-

ameter (2.5 mm.) more than half length of eye (4.4 mm.), its

distance from eye about equal to its own diameter; length of eye
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greater than snout length (3.9 mm.); interval between nostrils

(3 mm.) less than distance of nostril to eye (3.3 mm.), their dis-

tance from median notch on lip less than their distance from eye;

width of eyelid (3.3 mm.) less than interorbital width (4.9 mm.);
supratympanic fold curving gently from eye over tympanum,
then turning down suddenly to behind angle of jaw; choanae

moderately large, lateral, separated by a distance equal to ap-

proximately four times the width of one choana; vomerine teeth

\

^w

Fig. 49. Hyla uranochroa Cope. M.C.Z.
No. 10250; La Loma, Panama; snout-to-vent

length, approximately 36 mm.

in two small, slightly diagonal fasciculi between choanae, but

not reaching their posterior level, separated from each other by a

distance greater than their distance from choanae; latter larger

than openings of Eustachian tubes; tongue subcircular slightly

emarginate behind, not or scarcely free behind (males with vocal

slits ) .

Arm and leg laid against body, the knee and elbow do not touch;

arm extended forward, the wrist extends considerably beyond tip
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of snout; inner toes with a web remnant; outer fingers about two-

fifths webbed but web emarginate; discs large, distinctly smaller

than the tympanum, but a little larger than discs on toes; inner

metacarpal tubercle moderate, its length in the length of inner

finger about two and one-half times; palmar tvibercle indistinct;

granules on palm present but not strongly developed; a tubercular

fold on under side of arm.

Leg relatively short, the heel reaching to near front edge of eye;

toes slightly less than four-fifths webbed, the web not reaching
discs. Inner metacarpal tubercle small, outer almost obsolete; distal

subarticular tubercles of two outer fingers usually more or less

bifid; legs folded at right angles to the body, the heels overlap
4 mm.; a moderately-distinct inner tarsal fold.

Skin of head and body generally smooth on dorsal surface; later-

ally (
under a lens ) it is seen to be roughened by minute elevations

each with a minute pit; axillary web absent or very indefinite.

Chin smooth anteriorly, granular posteriorly; breast, venter and

under side of thigh strongly granular, the granules in anal region

especially large and irregular; vent covered with a short wide flap.

Color: Dorsally green in life, yellowish below and on concealed

surfaces, the two color separated by a line of enamellike white,

beginning on snout, following edge of lip and widening under eye,

continued to groin; a sharply defined white band across the anal

flap and a considerable white area below the dark colored vent; a

more or less distinct white line on outer edge of arm and leg; eye
red in life, silvery in preservation. The color of the preserved

specimen is purplish-blue above, with lavender on rump and on

exposed surface of tibia and foot; under a lens the surface appears
frosted with whitish; a frosted band along dorsal surface of femur;
remainder of the thigh flesh-color.

Measurements in mm. of Htjla uranochroa Cope
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Remarks: The difference between the specimen here described

and the type is sHght. I have no doubt that the specimen is correctly
identified.

This species may be confused with two other red-eyed species
that occur in Costa Rica. These are the smaller Hyla rtifiociiHs and

Hyla alleei. From this species HijJa alleei may be distinguished by
the absence of the enamellike coloration of the anal region and the

lateral light stripe, although there is a whitish lateral stripe. The
whitish frosting is absent from the dorsal surface. Snout longer
than eye, head more flattened; coloration of preserved specimens,
reddish lavender. The snout is narrower and more rounded from

dorsal profile; eyes very dark in preserved specimens; a groove fol-

lows vent.

Hijla rtifiociilis is distinguished by its smaller size, and more re-

duced webbing on fingers and toes. Its preserved coloration is

brown or grayish brown and there is no white anal spot.

I have examined specimens from Sipurio, Costa Rica and La Loma
Panama. The type, U.S.N.M. No. 30651, is soft but most of the

essential characters can still be discerned.

Hyla phaeota Cope
Figure 50

Hyla phaeota Cope, Proc. Acad. Nat. Sci. Philadelphia, 1862, pp. 358-359

(type locality. Turbo, Colombia, J. Cassin, coll. "1 in. 10 lines long");
Werner, Sitzungsb. Akad. Wiss. Miinchen, vol. 27, 1897, pp. 215-216

( Panama ) ; Boulenger, Catalogue oi the Batrachia Salientia s. Ecaudata in

the Collection of the British Museum, 1882, p. 402; Giinther, Biologia

CentraH-Americana; Reptilia and Batrachia, Sept. 1901, p. 269; Dunn,
Occ. Papers Boston Soc. Nat. Hist., vol. 5, Oct. 10, 1931, p. 413, 420

(Barro Colorado Island) (places dolomcdes Barbour as a synonym); Nieden,
Das Tierreich, Lief. 46, Anuren I, 1923, p. 261 (Panama, Colombia,
"length to 60 mm."); Gaige, Hartweg and Stuart, Occ. Papers Mus. Zool.

Univ. Michigan, No. 357, Oct. 26, 1937, p. 4 (localities in eastern Nic-

aragua); Taylor, Univ. Kansas Sci. Bull., vol. 28, pt. 1, May, 1942, pp. 80-81,

pi. 8, fig. 1, la, lb, Ic (Piedras Negras, Peten, Guatemala); Taylor and

Smith, Proc. U. S. Nat. Mus., vol. 95, 1945, pp. 589-590, pi. 26 (length
56 mm.).

Hyla labialis Peters, Monatsb. Akad. Wiss. Berlin, 1863, p. 463 (Chiriqui,

Panama); idem, ibid., 1873, p. 618 (in synonymy H. phaeota Cope); Bou-

lenger, Catalogue, loc. cit. p. 397, Bogota (snout to vent 34 mm.).
Hyla baudinii dolomedes Barbour, Occ. Papers, Mus. Zool. Univ. Michigan,

No. 129, Jan. 25, 1923, p. 11 (type locaHty, Rio Esnape, Sambu Valley,

Eastern Panama).

Diagnosis: Large species, $ 73 mm., ^ 50 mm., with a single, very

large subgular sac; outer fingers one fourth to one-third webbed;

inner with only a small vestige; toes four-fifths webbed, the web

touching discs on one side at least on all toes but fourth; tym-

panum large, its diameter five eights of eye length; tibiotarsal articu-
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lation reaches beyond snout; a black spot behind eye passing to

side of shoulder, pointed behind, involving entire tympanum; a

whitish line on lip continues back and borders the black spot; arms

and legs usually barred with darker.

Description of species: Head a little wider than long, rather flat-

tened, its greatest depth at tympanum about 9 mm.; eye moderately

prominent, its length 8 mm., slightly less than length of snout;

Fig. 50. Hijla phaeota Cope. K.U.M.N.H. No. 25724; Los Diamantes,
Costa Rica; actual snout-to-vent length, 72 mm.

canthus rostralis distinct but somewhat rounded on the edge; loreal

region distinctly concave, the nostrils lateral, nearer median point
on the lip than to eye; close to the most anterior part of the snout,

the area about them not or but very slightly swollen; width of an

eyelid (6.6 mm.) slightly less than interorbital width (8 mm.);

edge of upper lip swollen, thickened, projecting somewhat below

eye and tympanum; a heavy fold from corner of eye bends up and

over the tympanum reaching to near shoulder; tympanum irregu-

larly shaped the upper edge covered by fold, longer than high, its
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length five eights of eye length; tip of snout projecting slightly be-

yond mouth (1.5 mm.)
Tongue large, subcircular, with a small median emargination pos-

teriorly; choanae moderate, somewhat quadrangular, the width of

one in distance between, about 3.4 times; vomerine teeth on two

strongly elevated triangular fasciculi almost contiguous, and situated

between choanae and not or scarcely reaching a line joining pos-

terior edges of choanae; palatal glands open in a long curving groove

closer to the anterior end of palate than to the choanae; 67-68 maxil-

lary teeth, transparent white; 18 premaxillary teeth.

Arms long; fingers with broad terminal discs, about one half as

large as tympanum, first smallest, other three subequal, about 4

mm. in width; web remnant between first two fingers, three outer

nearly one-fourth webbed, but a narrow web-fringe continues to

discs; a large elongate tubercle at inner base of first finger; palmar
tubercle large, rather indistinct; large undivided subarticular tuber-

cles; supernumerary tubercles on palm; small irregular tubercles

on underside of arm.

Leg very long the tibiotarsal articulation reaching 8 mm. beyond

tip of snout; an inner tarsal fold, distinct for its entire length; toes

about four-fifths webbed (somewhat less in males); a rounded,

flattened inner metatarsal tubercle, its anterior edge raised; sub-

articular tubercles prominent; a small outer metatarsal tubercle; dis-

tinct supernumerary tubercles present; disks on toes not or but

slightly smaller than those on fingers; when legs are folded at right

angles to body the heels overlap 8 mm.
Skin on back smooth (under lens minutely shagreened). Skin

on sides covered with a strong reticulation of grooves dividing the

skin into distinct irregular islandlike areas; venter, breast, and under

thighs with pavementlike, closely juxtaposed granules; chin less

densely granulate; anal opening high on thigh, the short flap later-

ally narrowed; an indistinct groove follows behind opening.

Measurements in mm.: (Nos. 25724 5 and 25720 j Los Dia-

mantes, respectively.) Snout to vent, 72, 52; length of head, 22,

16.7; width of head, 25, 14.8; tympanum length, 5, 4; eye length, 8,

6; eyelid width, 6.6, 4.2; interorbital width, 8, 6; arm and hand, 44.5,

29.5; forearm and hand, 35, 25; leg, 123, 94; tibia, 42, 29.5; tarsus and

foot, 55, 40.

Color in life: Above olive-green with dim indications of darker

spotting. Later this changed to a yellow green with some dark

olive marks; chin lavender, washed slightly with olive; legs banded

with dark olive; venter below dirty cream white with a lavender
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tinge; underside of limbs somewhat more definitely tinged with

lavender; underside of feet and hands purplish lavender.

Color in preservative: Brownish above with trace of a brown band

across head and eyelids; on middle of back a more or less regular

large chocolate brown mark, and two blackish spots on rump; a

black stripe from eye to shoulder involving entirely the brown tym-

panum; arms and legs barred with dark purplish brown; 6 or 7 bars

in tibia; tarsus, foot and hand without marks; below uniform light.

Remarks: This form was described by Cope from a small male

specimen, "1 in. 10 lines in length." It has a general appearance
similar to Smilisca batidinii and has probably been the basis for

some of the reports of Smilisca batidinii in Costa Rica. Barbour de-

scribed as new from Panama, a form, Hyla haudinii dolomedes, as

follows :

"Similar to true H. haudinii of Central America, but with very

long hind limbs —longer than Central American individuals which

I have seen. The tibiotarsal articulation reaches well beyond the

tip of the snout. . . . The form is probably worth full spe-

cific recognition."

This has been placed as a synonym of H. phaeota by Dunn. The
voice of this form was a harsh "squawk-squawk", repeated at inter-

vals of one or two minutes.

Specimens were obtained at Turrialba, Moravia, and at Los Dia-

mantes near Guapiles. They were breeding at the latter station,

and recently deposited eggs were found in small rain pools. Fe-

males are considerably larger than the males.

Hijla gabbii Cope
Figure 51

Hyla gabhii Cope, Journ. Acad. Nat. Sciences, Philadelphia, ser. 2, vol. 8,

1875, p. 103 (type locality near Sipurio, east coast of Costa Rica, Wm.
Gabb coll.); Brocchi, Mission Scientifique au Mexique . . .; Etude des
Batraciens de I'Amerique Centrale . . ., livr. 1, 1881, pp. 37-38;

Boulenger, Catalogue of the Batrachia Salienta s. Ecaudata in the collection

of the British Museum, 2nd ed., 1882, p. 372; Proc. Zool. Soc. London,
1898, p. 478 (Cota Rica?); Werner, Verb, zool.-bot. Ges. Wien, vol. 46,

1896, p. 355 (Separate, p. 13); (Guatemala. "Irregular large and small

yellowish flecks and dark dots"); Gi_inther, Biologiu Centrali-Americana;
Reptilia and Batrachia, Sept. 1901, p. 274 (pi. 70, fig. B, type of H. salvini);

Werner, Abb. math.-phvs. Class, konigl. Baver. Akad. Wiss. Miinchen, Bd.

22, Abt. 2?, 1903, p. 351; Nieden, Das Tierreich, Lief. 46, Anura I, June,
1923, p. 252; Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5, 1931,
pp. 413-414 (Barro Colorado I., Canal Zone); Proc. Acad. Nat. Sci. Phila-

delphia, vol. 84, 1932, p. 25 (Ceiba, Honduras).
Hyla salvini Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata in

the collection of the British Museum, 2nd ed., 1882, p. 372 (figured in

Giinther, loc. cit., type locality, Cartago and San Jose, Costa Rica. Here
restricted to Cartago. ) ;

? Werner Verb, zool.-bot. Ges. Wien, vol. 46, 1896,
p. 350 (page 8 of reprint), (Honduras, see Werner 1903, loc. cit.).
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Diagnosis: A large HijJa (56 mm. snout-to-vent) lacking dark

markings on tympanic region and on side of head; a pale labial

light line not reaching back to eye; back with several large dark

spots, often connecting with a dark band between eyes (all marks

occasionally absent as in "H. salvinii'); a distinct tarsal fold; toes

fully webbed; outer fingers two thirds webbed; skin usually nearly
smooth with very small scattered tubercles; palate arched, bear-

\ .

r- ^
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Fig. 51. Hijla gabbii Cope. K.U.M.N.H. No. 28201; San Isidro el General,
Costa Rica; actual snout-to-vent length, 49.5 mm.

ing two elevated, nearly contiguous, transverse fasciculi between

choanae; legs with dusky transverse bands.

Description of species: (No. 28201, San Isidro El General.) A
moderately large species, the snout-vent length exceeding 50 mm.;
head width (17 mm.), a little greater than its length (16 mm.);
canthus rounded, the loreal region somewhat concave; area about

nostrils a little swollen with a slight depression on base of snout,

and continued forward between nostrils; distance of nostril from
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eye (4.4 mm.) almost equal to its distance from median labial

notch (4.38 mm.); tympanum distinct (2.3 mm. long, 3 mm. high),

separated from eye by a distance practically equal to the length of

tympanum; eye length (4.8 mm.) greater than its distance from

nostril, less than the length of the snout (7.8 mm.); width of an

eyelid (4.8 mm.) greater than interorbital width (4.6 mm.); distance

between nostrils about 4 mm. In profile the snout slopes forward

from the nostrils then becomes rounded to lip, extending beyond

lip about .5 mm.
Choanae moderately large, the palate between them a little ele-

vated; vomerine teeth in two transverse fasciculi, each a little

smaller than a choana, situated betwen choanae and not reaching
their posterior level, closely approximated mesially, separated from

choanae by a distance more than half length of a fasciculus; width

of choana in distance between choanae about 4.5 times; openings of

palatal glands in a sinuous groove, nearer front of palate than to

anterior level of choanae; tongue subcircular, somewhat emarginate
behind (male with vocal slits); openings of the Eustachian tubes

triangular, smaller than choanae.

Arm with wrist extending slightly beyond tip of snout; first and

second fingers with only a web remnant, and slight fringes extend-

ing to discs; webs on inner side of second finger and on the outer

finger reach to near the base of terminal discs; distal subarticular

tubercles of two outer fingers not or very indefinitely bifid; inner

metacarpal tubercle long, outer palmar tubercle large, usually, at

least partially divided; discs on fingers large (2.4 mm.), larger than

tympanum, nearly half eye length; a beaded fold along under

face of forearm; none or only negligible axillary web.

Leg long, heel reaching 3 mm. beyond tip of snout; toes fully

webbed; a distinct sharp-edged tarsal fold that curves toward the

heel; inner metatarsal tubercle small, scarcely discernible; sub-

articular tubercles small; no outer tarsal fold.

Skin generally smooth with fine scattered tubercles; under a lens

the skin is finely corrugated, head, especially loreal region, notice-

ably SO; a straight supratympanic fold from eye to above arm cover-

ing the upper edge of the tympanum; under surface of arms, chin,

breast, venter, and under surface of the thigh, granular, and with-

out a trace of a breast fold; a small anal flap; vent high; a small

groove follows vent, flanked on each side by elongate slightly raised

areas.

Color: Above brown with an interorbital bar and a series of

narrow connecting spots on the back; limbs barred with dusky;
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ventral surface of body cream-flesh; under side of feet and outer

part of hands dark; sides with a few minute dark flecks, groin

finely reticulate with black and white; front and back of thigh with

some minute white flecks or reticulations; snout bearing a whitish

line along lip border; no dark spots on sides of face.

Measurements in mm.: (K.U.M.N.H. No. 28201, and R.C.T. No.

980 respectively. )
Snout to vent, 49.5, 46; width of head, 17, 16.4;

length of head, 16, 14.8; length of snout, 7, 6.7; length of eye, 4.8,

4.8; greatest diameter of tympanum, 3, 2.4; arm, 31, 26; hand, 15.8,

13; leg, 82.3, 74; tibia, 31, 27.5; foot and tarsus, 38, 34.2.

Remarks: Three of the specimens are from San Isidro El General

on the Pacific slope, at an elevation of approximately 706 meters.

I suspect that the species is confined to relatively low land. It

may readily be differentiated from two other large hylids, Smilisca

baucUnii and Hijla pliaeota, by the presence, in the two latter, of

black marks on the temporal region, and the presence usually of

spots on the lips. Smilisca baudinii has a pair of vocal sacs on the

chin in males.

One specimen. No. 53722, from "Rio Calabre," Panama, has the

dorsal groimd color very light tan, and heavy blackish markings;

the dark reticulation on the side being heavy, rather than fine, in-

closing rounded light spots; posterior face of the femur dark, with

a few cream flecks.

Of two specimens (Michigan Mus. of Zoology No. 70178) from

San Jose, one has the dorsal color grayish without black marks,

corresponding to the form described as Hyla salvini Boulenger,

which with the information at hand is treated as a synonym of H.

gabbii. The second specimen is dark gray brown and has some in-

definite darker markings that are indistinctly visible when the speci-

men is submerged in water or alcohol.

Specimens were found in bromelias at San Isidro El General.

Hyla wellmanoriim sp. nov.

Figure 52

Type: Kansas Univ. Mus. Nat. Hist. No. 30302 5 ; collected at

Bataan, Costa Rica (Caribbean drainage); July 20, 1951, E. H.

Taylor, coll.

Paratypes: Nos. 30300-30301. Same data. R.C.T. No. 2899, Los

Diamantes, 1947, R. C. Taylor, coll.

Diagnosis: Medium-sized frogs ( c? 44 mm. female probably

larger) without tarsal fold, outer fingers less than one-fifth webbed,
the outer toes two-thirds webbed; skin smooth above; diameter of
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tympanum approximately two-thirds diameter of eye; canthus dis-

tinct but rounded; tympanum much larger than largest finger pad;
heel reaches to nostril.

Description of type: A medium-sized frog (44 mm.), with the

width of the head (16 mm.) slightly greater than length (15 mm.);
tympanum somewhat irregularly shaped, large, its upper part hidden

under a fold arising from eye and curved down behind tympanum,
its greatest diameter (3.5 mm.) equal to approximately two thirds

length of eye (
5 mm.

) ;
distance of nostril from eye a little greater

^

:a

Fig. 52. HijJa weUmanonim sp. nov. Type.
K.U.M.N.H. No. 30302; Bataan, Costa Rica; ac-

tual snout-to-vent length, 44 mm.

than its distance from median notch in upper lip; mesial length of

snout (5 mm.) equals eye length; distance between tympanum
and eye (2.3 mm.) less than diameter of tympanum; width of an

eyelid (4 mm.) less than interorbital distance (5.5 mm.); distance

between nostrils 4 mm.; top of head slightly concave in medial

occipital region; canthus rounded, curving forward from eye; upper

part of loreal region sloping abruptly, lower part sloping obliquely

to lip, the loreal region in general concave; areas about nostrils

swollen, with a slight depression between, nostrils not terminal.

Choanae large, with a somewhat rectangular shape, the length

much greater than width; elevated fasciculi of the vomerine teeth

distinctly smaller than choanae, the fasciculi between anterior half

of choanae almost contiguous mesially, separated from choanae

by a distance half that of a single fasciculus; tongue large, broadly
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cordiform, notched behind, only the posterior edge free; (vocal slits

present in males).

Arm moderately long, the forearm reaching halfway beyond
snout; a small web remnant between outer fingers (one fifth or less

webbed); no trace of web between first two fingers; discs much
smaller than tympanum; a large metacarpal tubercle; palmar tuber-

cles indistinct; distal subarticular tubercles of fingers usually single,

that of outer finger somewhat bifid, a broad thickened ridge on

under side of arm.

Leg moderately short, the heel reaching to nostril; when legs are

folded at right angles to body the heels overlap approximately 5

mm.; heel and elbow touch when limbs are adpressed; inner toe

about one third webbed, outer toes approximately two thirds

webbed; a moderately large inner metatarsal tubercle; a small dis-

tinct outer tubercle; no distinct tarsal fold, but there is a low thick-

ened ridge more or less discernible.

Skin generally smooth, but under a lens a very fine corrugation is

evident; a very slight axillary web present; supratympanic fold

may continue a considerable distance on side as a loose skin fold;

a low tubercular ridge crossing above vent, more or less distinct;

an anal flap very short; vent followed by an indistinct groove bor-

dered by larger flattened tubercles, two of which are white
( yellow

in life); chin smooth, breast without tubercles; venter and most

of space on under surface of thigh granular; indication of a slight

breast fold.

Color: In life, light yellowish brown above, growing lighter on

sides; below and on concealed surfaces nearly pure white; some

pigment on under surface of foot; head with some indefinite spot-

ting above and some fine brownish flecks but lacking spots on sides

of snout; a pair of indistinct longitudinal stripes on back connected

posteriorly; lip with a very narrow light line bordered on
( ventral

)

edge of upper lip with a fine line of pigment; one subocular eye

spot; no black spot from eye across tympanum, but a few fine

brown flecks present on side of neck and on limbs; bars on limbs

faintly discernible; outer finger and arm, outer toe and tarsus, edged
with a narrow white line bordered below with an irregular narrow

line of pigment; above vent extending an indefinite distance on

thigh, is a transverse white line bordered below by a darker line that

can be traced along the thigh nearly to knee; some cream white

marks below vent.
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Measurements in mm. of Hijla wellmanorum sp. nov.



Taylor: Review of Frogs of Costa Rica 847

None of the specimens of Costa Rican hylids I have been able to

examine are referable to the species. In consequence, I quote the

original description. The diagnostic characters presented by Cope
are: A sharp canthus rostralis, vomerine teeth between the middle

of choanae, elongate notched tongue, very large choanae, fingers

without web.

Description of species: "Vomerine teeth few, opposite the middle

of the very large choanae, at the apex of a ridge which proceeds from

the anterior margin of the latter. Ostia pharyngea round, large, but

smaller than the choanae. Tongue longer than wide, but little free,

and openly notched posteriorly. Tympanic drum distinct, one-half

the area of eye, and equal in vertical diameter. Iris dark. Manus
almost without web; pes fully palmate. Thumb not opposed. Heel

of extended hind limb reaching end of muzzle. Canthus rostralis

straight angular, lores vertical. Width of interorbital space 1.5

times the width of an eyelid. External nostrils terminal a little

nearer the eye than the diameter of the latter. Muzzle not prom-
inent, vertical in profile. Skin smooth above.

"Head and body above pigmented probably with yellow, in abrupt
contrast to the color of the rest of the integument, from which it is

separated from the orbit to the sacrum by a narrow white stripe.

Colors otherwise uniform straw-color, the limbs pigmented on the

exposed surfaces; the humerus and femur not pigmented."

Length of head and body, 26 mm.; length of head to canthus

oris, 5 mm.; width of head at canthus oris 8 mm.; length of fore-

limb, 17 mm.; length of forefoot, 6 mm.; length of hind limb, 45

mm.; length of hind foot, 20 mm.; length of astragalo-calcaneum,
8.5 mm.

No. 253, Alajuela, R. Alfaro.

Remarks: "This small and brightly colored species diflFers from

all others known to me in the combination of characters it presents.

The sharp canthus rostralis, anterior vomerine teeth, elongate tongue,

large choanae and webless fingers are not found together in any
other species. It is dedicated to Mr. Geo. K. Cherrie, of San Jose,

to whom I am indebted for the opportunity of studying the present
collection."

Hyla rivtdaris sp. nov.

Figure 53

Tijpe: K.U.M.N.H. No. 28197. American Cinchona Plantation,

(Isla Bonita), eastern slope of Volcan Poas, Costa Rica, elevation

5,500 ft., August 1, 1947, Richard C. Taylor and Edward H. Taylor
colls.
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Parattjpe: K.U.M.N.H. Nos. 28196, 28198; R.C.T. Nos. 779, 780,

2063, 2066; same locality and collectors.

Diagnosis: A small species, ^ 31 mm., 5 35 mm., snout-to-vent

length. Above generally yellowish olive with or without dorsal

markings or network; below with small brownish flecks scattered

on posterior part of venter, on sides, and on front, back, and ventral

surfaces of femora; canthus sharp, angular; profile of snout strongly

cut back under, leaving tip of snout extending beyond lip; heel

reaches to eye; tympanum partly (rarely completely) hidden, sepa-

rated from eye by a distance twice its own diameter.

Fig. 53. Hyla rivukiris sp. nov. K.U.M.N.H. No.

28197, Type; Isla Bonita, Volcan Poas, Costa Rica; actual

snout-to-vent length, 31 mm.

Description of type: Head approximately as wide as body, the

snout somewhat narrowed and bluntly pointed; width of head

(9.6 mm.) equal its length (9.5 mm.); profile of snout cuts back

under nostrils to lip, leaving tip projecting noticeably; canthus ros-

tralis sharp, angular, straight, the upper part of loreal region nearly

vertical, the lower part sloping obliquely to lip; the loreal area

rather concave behind nostril, which is low (.8 mm. below the

canthal level); region about nostrils not swollen; top of head to

tip of snout, flat without depressions; tympanum covered with skin,

but its outline more or less visible, its diameter approximately 1.3
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mm. separated from the eye by a distance of 2.2 mm.; length of eye

opening (3.3 mm.) greater than its distance from nostril (3 mm.)
and likewise greater than snout length (3.15 mm.); width of an

eyelid (2.5 mm.) less than interorbital width (2.9 mm.); a strong

fold from eye above tympanum runs back slightly diagonally, then

curves down considerably behind jaw angle.

Choanae small, nearly circular, well separated, the diameter of

one (.6 mm.) in distance between (2.3 mm.) nearly four times;

vomerine teeth in two fasciculi each considerably larger than a

choana, situated between posterior part of choanae and extending
much behind choanae, the two tooth-rows slightly diagonal; tongue

broadly oval, longer than wide, free behind for about one fifth of

its length; ample vocal sac visible; the vocal slits in mouth elon-

gate.

Arm moderate, the wrist extends one milimeter beyond snout;

a small but distinct axillary fold; first finger not opposed, the distal

subarticular tubercles of the first, third, and fourth fingers double

or bifid; terminal discs on fingers moderate, the largest, on third

finger is 1.6 mm. while that on first is 1 mm. in width; a web vestige

between first tu'o fingers; outer fingers one-fifth (or a little less)

webbed, the fringe on both sides of digits extending to discs; a thick-

ened continuous somewhat tubercular ridge on under side of arm;

inner metacarpal tubercle large, its upper surface covered with

nuptial asperities that extend into top of the finger, (the area

covered however is much smaller than is usual in hylid forms).
Heel reaches to middle of eye; no inner metatarsal ridge or fold;

a suggestion of a thickened outer ridge with an uneven surface;

small inner metatarsal tubercle; outer obsolete; inner toes one-third

webbed; other toes two-fifths to three-fourths webbed, the fringe

continued to discs, which are a little smaller than finger discs; elbow

and knee do not, or barely touch; heels (the legs being folded)

overlap 2 mm.
Skin smooth on back and sides of head and body, the tibial surface

being slightly roughened; chin and breast smooth; belly and under

surface of femur with large granules; vent high, the surrounding
area fluted, with a dim groove running down behind it, flanked by
some enlarged flat tubercles at some distance from vent.

Color: Light, grayish-tan above with darker olive-brown mark-

ings; concealed parts of sides and venter, pinkish flesh with yellow

on concealed surfaces of limbs, hands and feet; lips gray. Venter,

under side of thigh, tarsus, and forearm flecked with light brown;
considerable pigment on under side of foot, less on hand.
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Measurements of type and parattjpes of HtjJa rivtilaris sp. nov.

28197 5 28198 5 28196$

Snout to vent
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Paratypes: U.S.N.M. No. 75061, 75065, same data.

Diagnosis: A small species (30 mm. ^ )
with a rather pointed

snout, the canthus rounding; a narrow dorsolateral light line from

eye, above tympanum to groin; a darker lateral stripe beginning be-

hind eye, extending to groin; chin, throat, venter, and front, ventral

and posterior surfaces of thigh strongly spotted with dark brown;

fingers without or with only a vestige of a web; first toe with a web

vestige; other toes about one third to two fifths webbed; skin

smooth; vomerine teeth largely behind posterior level of choanae;

;/

Fig. 54. Hijla angustilineata sp. nov. Type.
760; La Palma, C.R.; snout-to-vent, 30 mm.

U.S.N.M. No.

deep blackish brown above, uniform or with some obscure markings.

Description of type: Head not wider than body, snout rather

pointed. Width of head
(

11.2 mm.
) approximately equals its length

(11.1 mm.); tympanum distinct, its upper edge covered with a fold

from eye, its diameter (1.5 mm.) contained approximately two and

one-half times in the length of the eye (3.8 mm.); distance between

tympanum and eye 2 mm.; distance between eye and nostril 27 mm.,
the length of the snout being 3.9 mm., approximately equal to

length of eye; canthus moderately distinct, rounded, the loreal
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region sloping obliquely to lip, not or scarcely concave; areas about

nostrils slightly swollen but no depression between them; anterior

to nostril the snout slopes forward and downward slightly then con-

tinues curving from this point to lip; snout thus rounded in profile

projecting about 1.3 mm. beyond the mouth; width of an eyelid

(2.7 mm.) less than interorbital width (3.1mm.).
Choanae small, circular, the distance between them

(
2.9 mm.

)

from five to six times diameter of one choana; vomerine teeth in two

compact fasciculi, narrowly separated from each other, and from

choanae by half width of one, situated between but for the most

part behind posterior level of choanae, each double the size of a

choana; tongue broader than long, notched behind, with only edge
free behind; a pair of elongate vocal slits extending rather far for-

ward along side of tongue; arm short, the wrist reaching tip of

snout; none or only a very slight axillary fold.

Fingers lacking web or outer with only a trace of a web; distal

subarticular tubercles of outer fingers bifid or double; a rather in-

distinct inner metacarpal tubercle; this together with much of the

base of first finger covered with a nuptial swelling, covered with

brown horny asperities; penultimate joint likewise more than one

third covered; palmar tubercle tripartite or diffuse; outer fingers

long, first short with a small disc; discs on outer fingers (1.5 mm.)
as large as tympanum; no fold or tubercles under forearm.

Leg rather long, the heel reaching tip of snout; elbow and knee

touch when adpressed; heels when legs are folded at right angles

to body, overlap 3 mm.; no distinct tarsal fold; a trace of web be-

tween the first two toes; second and third toes with web extending

one third length of second; three outer toes one-half and two-fifths

webbed, inner edges of digits practically lacking a fringe; inner

metatarsal tubercle small, outer nearly obsolete; discs a little smaller

than those on fingers.

Skin smooth above, without corrugation or tuberculation when
seen under a lens; sides of body and limbs smooth; chin with some

granulation; breast, venter, and mesial part of thighs heavily granu-

lar; vent opening near ventral level of thighs; the anal flap thick-

ened, followed by an indistinct groove.

Color: In life, color unknown; in preservative deep blackish

brown with a faint suggestion of darker marking when specimen

is submerged in liquid; a broad lighter brown stripe from eye to

groin, separated from the dorsal coloration by a very narrow cream

or yellow line extending from eye to groin; side of head a little

lighter brown, with some darker and lighter areas along lip, and
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an indefinite lighter area immediately below the posterior part of

eye; all ventral and concealed surfaces of side and limbs including
underside of hand and foot, yellowish flesh, strongly flecked and

spotted with brown; dorsal part of thigh dark, the front and back

with large irregular dark spots; limbs not or obscurely banded; arm

bearing several small black flecks, as do tibia and tarsus, but these

probably are not remnants of leg bands; digital discs lighter in

color.

Measurements of type (75060) and paratype (75065) respec-

tively in mm.: Snout to vent, 30, 29.2; length of head, 11.2, 11.4;

width of head, 11.1, 11.2; length of eye, 3.8, 3.8; length of tym-

panum, 1.5, 1.5; length of snout, 3.9, 4; arm, 17, 17; hand, 9, 8; leg,

47, 45.2; tibia, 17, 16; foot and tarsus, 22, 21.

Variation: The second paratype is young (21 mm. snout to vent).
The dorsolateral line and the granules on chin and breast are some-

what indistinct.

Remarks: The species need not be confused with other species

in Costa Rica. Hyla cherrei has a dorsolateral stripe and the web-
less fingers of this form but the vomerine teeth are opposite the

middle of the large choanae; tympanum half of eye, toes fully

webbed, and the humerus and femur are unpigmented, as is the

venter.

Hyla moesta, a very poorly described species, has the ventral

surfaces black spotted, but it differs in having webbed fingers,

tympanum one fourth of eye, head short and wide, brownish black

above, sides and the front and back of femora deep black; white

spots in axilla and groin; minute white dots on front and back of

femur; limbs and hand (except first finger) black.

Hyla nigripes Cope

Hijla nigripes Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, 1875, pp. 104-

105, pi. 23, fig. 7 (tvpe locality, 5000 to 7000 ft. elevation on Pico Blanco,
Costa Rica) (2 cotypes U. S. N. M. Nos. 30685, 30686); Brocchi, Etude des
Batraciens de I'Amerique Centrale; Mission Scientifique au Mexique et dans

I'Amenque Centrale, livr. 1, 1881, p. 38; Boulenger, Catalogue of the
Batrachia Salicntia s. Ecaudata in the collection of the British Museum,
2nd ed., 1882, p. 394; Giinther, Biologia CentraU- Americana; Reptilia and
Batrachia, Sept. 1901, p. 278; Nieden, Das Tierreich, Lief. 46, Anura I,

1923, p. 253.

Diagnosis: This form may be diagnosed as follows: rather elon-

gate oval head, with the canthus rostralis curving forward to nostril

("concave"), shallowly concave in loreal region; nostril a little

closer to eye than to median point on edge of upper lip; loreal

region very oblique; tympanum small, its diameter about one half

eye length; skin smooth, fingers about half webbed, the toes four
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fifths or more webbed, the web not quite reaching end of the

penultimate joint; heel to beyond the tip of snout. Color uniform

brown or brown with darker dorsal markings; sides darker than

back; feet, dark; posterior face of femur blackish unspotted; sides

of throat dusted black; front of femur pigmented; groin with

numerous whitish spots in a dark recticulum.

Description of species: Head rather oval, nostrils equidistant

from eye and median edge of lip; a slight depression present on

snout behind level of nostrils; tympanum medium its diameter

(2.3 mm.) almost half length of eye (4.5 mm.) ("orbits large and

from four to five times the area of the tympanum"); length of eye

distinctly less than length of snout (5 mm.); width of an eyelid

less than the interorbital distance; loreal region very shallowly

concave sloping very obliquely to edge of lip. Choanae consider-

ably larger than vomerine tooth fascicles which are separated

mesially and lie between choanae not reaching behind their pos-
terior level.

Arm moderate; between first two fingers about one fifth webbed;
outer fingers about half webbed; ("Digital dilations are moderate,
the web of the fingers extending about half-way to the end of the

longest, notched deeper than the line of the penultimate phalange.")

Leg long, the heel reaching beyond tip of snout; when limbs are

pressed on sides, knee and elbow overlap some distance.

Skin smooth above and on sides; chin, breast and venter, as well

as under side of femur granular or areolate.

Color: Above dark brown (probably olive in life) the limbs and

feet blackish; sides, from ear back, blackish brown; numerous small

cream spots in darker blackish reticulum; front of thigh pigmented;

posterior surface of thigh black unspotted; no spots elsewhere; lip

brown; venter whitish, sides of throat dusted brown; limbs dimly
barred.

Measurements of cotype of Hijla nigripes: (presumably No.

23806. Measurements in parentheses are my measurements taken

in 1950.) Snout to vent, 39 (37); length of head, 11 (12); width

of head, 13 (13); length of snout, 5 (4.9); tympanum length,

(2.3); eye length, _ (4.5); arm, 24 (23); hand, 10 (10); leg, 65

(63.5); tibia, _ (21); foot, 16 (16); foot and tarsus, —(26).

Remarks: I have seen certain specimens from Costa Rica identi-

fied as being of this species which differ in certain characters and

likewise differ somewhat among themselves. While the material

is somewhat faded, none of the specimens show the dark coloration

one is lead to expect from the type description. It may be that the
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dark is intensified in the type due to the very heavy rainfall of the

type locality. Until the species is rediscovered on Pico Blanco,

there will be a slight doubt as to whether or not the museum speci-

mens referred to the species are correctly identified.

Hyla moesta Cope

Hijla ptinctariola moesta Cope, Joum. Acad. Nat. Sci. Philadelphia, scr. 2,
vol. 8, 1875, p. 106 (type-locality, Cordilleras [of Pico Blancol 5000 to

7000 feet, Costa Rica, Wm. Gabb, coll.); U. S. Nat. Mus. Bull. 32, 1887,
p. 15.

Hyla punctariola Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata.
. . . 2nd ed. 1882, p. 401 ( part. ) Giinther, Biologia Centrali-Americana,
Reptilia and Batrachia, Sept. 1901, p. 282 (part.); Nieden, Das Tierreich,
Lief. 46, Anura I, 1923, pp. 256-257 (part.).

( See comments under Hyla njonticola ) .

The very brief description given by Cope follows :

"The fingers are not entirely free, but a web extends between the

outer two to the middle of the first phalange. The area of the

tympanum in the same is one-fourth that of the orbit. The head is

short and wide, and the heel extends nearly or quite to the end of the

muzzle."

"Above blackish-brown, sides and femora, except above and be-

low, deep black. Some white spots on sides behind axillae, and

some small yellow ones near groin. A few minute white points on

front and back of femur, and upper surfaces of feet. Otherwise

limbs and hands, except the thumb, are black. Lower surfaces

thickly black spotted except on breast and tibia, where the white

predominates. One specimen." Length 37 mm.

Hyla monticola Cope

Hyla punctariola monticola Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2,
vol. 8, 1875 p. 106 (type-locality-"Cordilleras at from 5000 to 7000 feet"

elevation; slopes of Pico Blanco, Costa Rica. Wm. Gabb, coll.); and U. S.

Nat. Mus. Bull. 32, 1887, p. 15.

Hyla punctariola Boulenger, Catalogue of the Batrachia Sahentia s. Ecaudata.

1882, p. 401 (part.); Giinther, Biologia Centrali-Americana; Rep-
tilia and Batrachia, Sept. 1901, p. 282 (part.); Nieden, Das Tierreich, Lief.

46, Anura I, 1923, pp. 256-257 (part.).

Hyla ptinctariola is apparently an eleutherodactylid. Cope was
not aware of this and associated three small hylid frogs with that

form as subspecies although stating his suspicion that these three

were true species. The meager descriptions of the specimens are

due, I suspect, to the poor condition of the specimens. One of them

pictipes is still extant. The other two moesta and monticola cannot

be found in the collection of the National Museum at the present

time. I have not been able to recognize these species in any of the

material collected or in specimens examined in museums.
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The brief data given by Cope of monticola follow:

"Color light grayish-brown with large dark-brown spots forming
transverse bars, one between the eyes, one in front of the scapulae,

one behind the scapulae, and one at the sacrum. Below unspotted
white. Limbs with light-brown surfaces above; concealed surfaces

pale, unspotted. No inguinal spots; a few specks of brown on sides.

Length of head and body .037m."

One specimen only; "fingers not entirely free, but a web extends

between the outer two to the middle of the first phalange. The

area of the tympanum in the same, is one-fourth that of the orbit.

The head is short and wide, and the heel extends nearly or quite to

the end of the muzzle."

Hyla boulengeri (Cope)

Figure 55

Scijtopsis boulengeri Cope, U. S. Nat. Mus. Bull. No. 32, 1887, pp. 12-13

(type locality, Nicaragua; type U.S.N.M. No. 13974, MacNeil coll.).

Hyla boulengeri Giinther, Biologia Centrali-Americana; Reptilia and Batrachia,

1901, June, pp. 267-268; Noble, Bull. Amer. Mus. Nat. Hist., vol. 38, 1918,

pp. 339-340, pi. 17, figs. 1, 2 ( Kanawa, Sioux Plantation on Rio Grande,
Nicaragua. Contains certain corrections of the type description.); Nieden,
Das Tierreich, Lief. 46, Anura I, June 1923, pp. 251-252; Dunn, Occ. papers
Boston Soc. Nat. Hist., vol. 5, Oct. 10, 1931, p. 413 (Panama); and ibid.

vol. 8, June 7, 1933, p. 62 (Key); Gaige, Hartweg, and Stuart, Occ. Papers,
Mus. Zool. Univ. Michigan, No. 357, Oct. 27, 1937, p. 4 [Panama;
Venezuela, British Guiana, and Nicaragua (Rio Mico and Recero)].

PHyla lancastcri Barbour, Proc. New England Zool. Club, vol. 10, Mar. 2,

1928, p. 31, pi. 4, fig. 2. (Placed in synonymy by Dunn, loc. cit.).

Diagnosis: Snout low, flattened, elongate; canthus indistinct or

absent; eye relatively small, its length equal to three fourths its

distance from nostril; choanae very large, the diameter of one

equals distance between them. Diameter of tympanum three

fourths length of eye; web between first two toes consists of a fringe

on second toe.

Description of the species: (K.U.M.N.H. No. 2474L Turrialba,

Costa Rica. )
Head a little broader than body, its length slightly

greater than width; snout flattened, low, without canthus rostralis;

area about nostrils raised and swollen; loreal region obliquely

sloping; eye relatively small, its length equalling three fourths

of its distance from the nostril; interorbital width about equal to

width of an eyelid or minutely greater; tympanum large, slightly

longer than high, its greatest diameter three fourths of length of

eye. Choanae relatively very large, the diameter of one equal or

greater than distance between them; vomerine teeth entirely be-

tween choanae on two transverse, elevated groups of 8 teeth, touch-

ing edge of choanae and practically contiguous mesially; palatal
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Fig. 55. Hyla houlengeri (Cope). K.U.M.N.H. No. 24741; Turrialba,
Costa Rica; actual snout-to-vent length, 45 mm.

glands opening into a straight transverse groove; maxillary-pre-

maxillary teeth 93-96; tongue subcircular, a httle longer than wide,

slightly notched behind, free behind for about one eighth of its

length. Openings of vocal sacs lateral to tongue, widely separated
from edge of jaw.

Arms short, fingers practically without trace of web; three outer

digits with broad, truncate, terminal discs of nearly equal width,

that of inner finger about three fourths the size of those on outer

fingers; an elongate tubercle at base of first finger and a large yellow

gland on inner and upper surface of its base, nuptial rugosities

however not present; three distinct palmar tubercles; palm covered

with small irregular tubercles; subarticular tubercles moderately

distinct, none bifid.

Leg moderately long, tibiotarsal joint reaching forward to a point

halfway between eye and nostril; when legs are folded at right

angles to body, heels overlap 7 mm.; toes with broad terminal discs.
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that of inner toe practically as wide as those of outer four; first

toe practically free from web; inner toes more than three fourths

webbed, web reaching the discs on outer side of second and inner

side of fifth; one and one-half joints of fourth toe free, inner edge
of second toe with a broad fringe; inner metatarsal tubercle rounded,
outer a little smaller but equally elevated; an indistinct row of outer

tarsal tubercles; supernumerary tubercles on soles; subarticular

tubercles distinct and moderately prominent.
Skin with numerous warts and tubercles; three black tubercles

on snout arranged in a triangle; indistinct black tubercles between

orbits, a fold above tympanum continuing above arm, and a small

fold from below tympanum running back a short distance; back

and sides with indistinct tubercles, many capped with a small pearl

point; anal opening high, the flap bearing two tubercles; a narrow

groove extended down from vent; venter strongly granular; chin

and throat with smaller, less distinct granules; a row of three or

four large tubercles below on lower lip; pearl-capped tubercles on

tibia and tarsus.

Color: Dark brownish on head and dorsum, the tubercles dark

or black, usually with pearly tubercular tips; venter yellowish; groin

yellowish brown, with a larger black spot and some smaller spots;

femur strongly barred with black, especially evident on posterior

side of femur; tibia less strongly marked except on under surface

where the dark marks are distinct; a few scattered blackish dots

on under side of femur; foot mottled dark and light; browmish on

under surface of foot and toes.

Measurements in mm.: Snout to vent, 45; length of head, 16;

width of head, 14.5; tympanum length, 3; arm, 23; leg, 66; tibia,

24; foot and tarsus, 30.

Remarks: A specimen of Hijla bouJcngeri was collected by me
the night of June 24, 1947 at Turrialba, Costa Rica. It was dis-

covered by tracing a call in a large clump of papyrus on the edge
of an artificial pond on the grounds of the Inter-American Institute

of Agriculture. No other specimens were seen, or their calls heard

by us during our sojourn in the country in 1947.

I have examined the specimen described by Barbour (Harvard
M.C.Z. No. 13062 from Peralta, Costa Rica, elev. 500 meters) as

HtjJa lancasteri. It is based on a newly transformed specimen that

is badly preserved. That it is related to Hyla houlengeri is evidenced

by the free inner toe, large dark spot in the groin, and the dark bars

on thigh, especially those on the front. There is webbing on hands

and feet despite the fact that the illustration, loc. cit., seemingly
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depicts a specimen lacking a web between the toes. There is doubt

that it is identical with Hyla houlengeri.

I have examined Harvard M.C.Z. No. 25984 from "Falcon State",

Venezuela, which purports to be this species. The specimen how-

ever differs in having the skin of the snout smooth; a well-defined

dark triangular mark between the eyes, edged with white; groin

yellow; lower lip white-edged bordered by a narrow black line;

dark marks above and below anal opening; the diameter of tym-

panum 1^/^ times in length of eye; choanae about /2 size of that

in the Costa Rican specimen; no tarsal fold present; belly granular;
chin smooth. It is doubtful that this specimen belongs in this

species.

Hyla elaeochroa Cope
FiRure 56

Hyla elaeochroa Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8, 1875,
p. 105, pi. 26, fig. 3 (type locality "east foot of mountains near Sipurio,
Costa Rica").

Ht/la quinquevittata Cope, Proc. Amer. Phil. Soc, vol. 23, 1886, p. 273 (type
locaUty Nicaragua, Bransford collector, type U.S.N.M. No. 14187); Giin-

ther, Biologia Centrali- Americana; Reptilia and Batrachia, June 1901, pp.
268-269 (no specimen); Atkinson, Ohio Naturahst, vol. 7, p. 152 {jide
Noble loc. cit.); Noble, Bull. Amer. Mus. Nat. Hist., 1918, vol. 38, pp. 340-
341 (specimens from TuH Creek and Cukra, Nicaragua); Nieden, Das
Tierreich, Lief. 46, Anura I, 1923, p. 251.

Hyla rubra (part.) Dunn and Emlen, Acad. Nat. Sci. Philadelphia, 1932, vol.

84, p. 25 (synonymizes quinque-vittata Cope, with Hyla rubra).

Diagnosis: Medium small frogs reaching a snout-vent length of

34.5 mm. in females; canthus rostralis practically absent; choanae

large; fingers with web remnants; first toe practically free from

web; outer toes more than two-thirds webbed; heel reaches approxi-

mately to anterior edge of eye; no light spotting on thighs or lateral

light stripes present; no trace of a tarsal fold.

Description of species: Head somewhat triangular; eye length

3.2 to 3.5 of length of snout, usually reaching to anterior edge of

nostril; diameter of tympanum in eye length, 1.5 times; interorbital

width (about 3 mm.) approximately equivalent to width of an

eyelid; distance between nostrils equal to their distance from me-

dian point on edge of lip; head length (11 mm.) a httle longer

than width (10 mm,); canthus practically absent, snout long; eye

dark; choanae large, separated from each other by a space equal
to distance between nostrils or 2% times greatest diameter of a

choana; vomerine teeth in two ridged fasciculi each much less than

area of choana. Tongue large, not or scarcely free behind; open-

ings of vocal sacs elongate; externally the sac shows ample folds

and is limited by the transverse breast fold.
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Skin above in most specimens minutely rugose, the small ru-

gosities usually visible without lens (however some light-colored,

unlined specimens show relatively smooth skin and the minute

pustules are visible only with a lens); venter, as far forward as the

curving skin-fold on breast, strongly granular as is also greater

part of under surface of thighs and area below anal opening on

posterior thigh surface; neither distinct glandular row of tubercles

on forearm nor any trace of an inner or outer tarsal fold.

A trace of web between all fingers, and a ridge or fringe con-

tinues along sides of fingers for some distance; none of the sub-

?•'

Fig. 56. Htjla elaeochroa Cope. K.U.M.N.H. No.

24642; Turrialba, Costa Rica; actual snout-to-vent length,
34 mm.

articular tubercles divided; tubercle on base of first finger moder-

ately large and flat, covered partially with light-colored nuptial

asperities, as is upper surface of basal part of first digit. First

finger much shorter than second with a smaller disc; discs of outer

fingers (1.65 mm. wide) distinctly broader than tympanum; a small

axillary web.

Foot with outer toes more than two-thirds webbed, but web
nowhere reaching near discs; inner toe nearly free of web; a flat

inner and an indistinct small outer tubercle. When leg is laid for-

ward, heel (tibiotarsal articulation) reaches some point on eye, or,

chiefly in females, slightly in advance of eye; heels overlap about
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3 mm.; length of body in the series very uniform —males measuring
from 30-32.4 mm., females from 32-34.5 mm.; females differ a little

from males in having eye and tympanum slightly greater in size

proportionally.

Color: In life ground color yellowish or olive-green with an in-

definite dark triangular mark usually visible on head and occiput,
the apex directed backwards; upper lip light without markings; legs

barred; venter and chin without pigment, yellowish or whitish;
dark pigment under thigh, tarsus, hand and foot; axilla yellowish
or greenish yellow without dark pigment; some dark markings are

usually present, and these consist of a pair of dorsolateral marks
often accompanied by a median dark mark or stripe; frequently
there are two longitudinal markings dorsolaterally.

Measurements in mm.: (of a female.) Snout to vent, 34.5; tym-

panum, 1.87; eye, 3.6; snout, 5.2; interorbital width, 3.2; head width,

11.4; head length, 12.8; leg, 54.5; arm, 21.5.

Remarks: A large series of a small species of frog taken at Tur-

rialba, Costa Rica, is associated with elaeochroa since they agree
with the description and the type of this form better than with any
other known species. One might imagine that a comparison with

the type would settle the matter beyond question. However, the

type is not in good condition, and some of the features are no

longer distinguishable. Dr. G. K. Noble (loo. cit.) calls attention

to some apparent discrepancies between the original description

and the type.

Certain specimens, presumably of the species at hand, taken in

Panama by Dr. Emmett Reid Dunn, have been referred to Hyla

rubra, but the characters of this latter species, larger size (reported
39-46 mm.), lateral light stripes with dark longitudinal markings
and light spotting on front and back of thighs as well as certain

other features, preclude the association of my specimens under that

name. Whether the true Hyla rubra occurs in Panama I cannot say.

The relationship of the species is with the small Hyla staufferi

Cope described from Orizaba, Mexico. The enlarged choanae, re-

duction of the webbing of the hand, the almost complete freedom

of the inner toe from web, the linear dorsal markings and triangular

occipital marking, the elongation of the snout, the inconspicuous
or absent canthus rostralis, the absence of both inner and outer

tarsal folds, the absence of a fold or distinct tubercles on the fore-

arm, the enlarged digital discs and the very prominent double

palmar tubercle all point to close relationship.
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Hyla staufferi has a wide distribution through southern Mexico.

It has been reported in Honduras by Dunn and Emlen as Hyla
ciilex Dunn and Emlen {fide Gaige and Stuart); from Nicaragua

by Cope and presumably from Panama, by Dunn as Hyla altae

Dunn.

Hyla houlengeri, a much larger species that may be related has

relatively much larger choanae, has the low elongate snout, the

reduction of the finger web, and the inner toe practically free.

Hyla elaeochroa is represented in the collection by about 80

specimens. They were collected on a number of nights in June,

July and August, 1947 and 1951. A few clasping pairs were taken.

Females are few and may be readily recognized by their larger

size, and being somewhat distended with eggs. The variation in

pattern is considerable, the specimens varying from the typical five-

lined pattern with the median dorsal line terminating in the tri-

angular mark on the head, to individuals that show no trace of

pattern whatsoever but are uniformly olive green or yellow green

to gray above. The specimens lacking pattern were taken at

night, but if these were examined the following day many of them

would have developed the lineation. Later in the day the pattern

might be very dark. Since most of my specimens were preserved

shortly after capture at night, only a few show the pattern. There

is no suggestion in the living specimens of reddish coloration, white

spotting on the thighs or dorsolateral light stripes, all characters of

Hyla rubra. The upper lip is slightly lighter than loreal region

but there is no white or cream spot below eye; the dark line be-

tween nostril and eye continued back as a lateral line, is usually

evident. The dorsolateral lines arise from back of eyelid, and the

median line usually consists of a few median spots and a discrete

triangular dark area, the apex of which is on the occiput. The ex-

pected marking on the thigh and legs is a single bar on thigh and

three bars on the tibia. Pigment is absent from the ventral surfaces

of the venter and chin, but part of the under surface of thigh, tarsus,

hand and foot have considerable pigment. The axillary region is

unpigmented.

Hyla staufferi Cope

Hyla staufferi" Cope, Proc. Acad. Nat. Sci. Philadelphia, 1865, p. 195 (tynpe

locahty, Orizaba, Veracruz, "Obtained by Professor T. Sumichrast" probably
a typographical error for F. Sumichrast); Brocchi, Mission Scientifique au

Mexique et dans I'Amerique Centrale; fitudes des Reptiles de TAmerique

" In the type description of Hyla staufferi there is seemingly an error, the result of
a lapsus:

The statement "vomerine teeth in fasciculi between nares, which are a little larger
than choanae" obviously should read "vomerine teeth in fasciculi between choanae,
which are a little larger than the fasciculi."
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Centrale, livr. 1, 1881, p. 36, pi. 14, fig. 3, 3a (Tapana, Tehuantepec, Mex.,
illustration good); Boulenger, Catalogue of the Batrachia Salientia s.

Ecaudata, 2nd ed., 1882, pp. 400-401 (Mexico); Kellogg, U. S. Nat. Mus.
Bull. No. 160, pp. 173-174 (Orizaba and Portrero, Veracruz); Smith and

Taylor, U. S. Nat. Mus. Bull. No. 194, p. 88 (many localities in Mexico).

Hyla eximia stauffcri Cope, U. S. Nat. Mus. Bull. No. 32, 1887, p. 14.

Hijla eximia (part.) Giinther, Biologia Centrali -Americana; ReptiHa and Batra-

chia, June 1901, pp. 261-262; Nieden, Das Tierreich, Lief. 46, Anura I,

1923, p. 245 (port.).

Hyla culex Dunn and Emlen, Proc. Acad. Nat. Sci. Philadelphia, vol. 84, 1932,

pp. 24-25 (Tela, Honduras); Gaige, Carnegie Inst. Washington, Publ.

No. 457, 1936, p. 293.

Hyla altae Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 8, 1933, pp. 61-62

(type locality. Summit, Canal Zone).

Diagnosis: Small frogs, (female 30 mm., male 27 mm.) with a

low elongate snout, lacking a distinct canthus rostralis, the snout

sloping very obliquely to lip in loreal region; diameter of tympanum
one third to (more usually) one half eye length; toes, except inner,

one-half to three-fifths webbed, bearing large terminal pads; fingers

free, skin smooth or slightly tubercular; no inner or outer tarsal

fold; choanae usually large, the vomerine tooth fascicuH between

them, but smaller than choanae; usually a triangular interorbital

bar or spot; with or without two to five irregular longitudinal dark

stripes.

Description of species: Head oval, approximately as wide as

body ( except in gravid females
) ; eye relatively small, much shorter

than snout; snout flattened, the canthi very indistinct or absent, the

loreal region but slightly concave, sloping obliquely to lip; area

about nostril somewhat swollen with a slight, longitudinal depres-

sion between nostrils; anterior to nostrils, snout forms a somewhat

pointed "nose", projecting beyond lip 1.3 mm.; tympanum distinct,

directed slightly upward, its length 1.3 mm., its height 1.5 mm.,

separated from eye by a distance equal to its length; length of eye

opening (2.75 mm.), about equal to its distance from nostril (2.7

mm.), shorter than length of snout (3.5 mm.); supratympanic fold

indistinct; width of an eyelid (1.9 mm.) distinctly less than inter-

orbital distance (2.7 mm.); distance between nostrils 1.85 mm.

Tongue rounding, a little longer than wide, not or scarcely emar-

ginate behind, free only on posterior edge for one eighth its length;

choanae large, the distance between them equivalent to 2.1 times

the diameter of one; vomerine teeth in two small fasciculi between

the middle of choanae, not reaching their posterior level, separated

from choanae by a distance equal to length of one fasciculus and

from each other by less than half this distance; choanae larger than

openings of Eustachian tubes; vocal slits much elongated; a very

large vocal sac extends from gular region to breast, where it is
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limited by a distinct breast fold in males (the fold less distinct in

females ) .

Arms short, the wrist not reaching tip of snout; a small axillary

web; fingers unwebbed, their edges with very low ridges; digital

discs large, increasing in size to third, which is 1.4 mm. in greatest

width; inner metacarpal tubercles rather indistinct, at lower base

of first finger; dorsal surface of first finger with a nuptial gland not

reaching to end of the antepenultimate joint, without horny tuber-

cles; palmar tubercle bifid, strongly defined; subarticular tubercles

all single; glandular or tubercular ridge on under surface of arm

all but obsolete.

Heel reaches middle of eye; when legs are folded at right angles

to the body they overlap strongly (3.5 mm.), knee and elbow do

not touch; between first and second toes the web greatly reduced

forming a fringe on inner side of second; other toes from one half

to three-fifths webbed, the web reaching to near disc of outer toe;

no inner or outer tarsal fold; a small inner metatarsal tubercle,

a smaller but distinct outer; largest toe discs equal to largest discs

on fingers; supernumerary granules on foot and hand indistinct or

obsolete.

Skin smooth with a few scattered small tubercles on loreal region,

sides of body and back; arms and legs smooth; chin and breast

smooth; venter and posterior part of the ventral face of femur

granular; vent high without tubercles or granules in area.

Color: Above brownish, a little lighter on snout; triangular in-

terorbital mark scarcely discernible; a dim dark streak from nostril

to eye; a pair of curving lines from eyes across shoulders continued

indistinctly on sides to sacrum; below this another indistinct darker

irregular line on dorsolateral region; a few scattered small dark

marks on rump; light line on lip with slight pigment, continuing

on to side above arm; ventral surface of body and under surfaces

of limbs creamy white or yellowish, bars on dorsal surface of tibia

indistinct, those on femur obsolete; under side of hands and feet,

except discs, pigmented.
Measurements in mm.: Snout to vent, 27; width of head, 8.9;

length of head, 8.7; length of snout, 3.5; greatest diameter of tym-

panum, 1.6; length of eye, 2.75; arm, 14.2; hand, 7.2; leg, 36; tibia,

12.6; foot and tarsus, 16.5.

Remarks: Mrs. Helen T. Gaige, loc. cit., has pointed out that

Htjla staufferi is not closely related to Hyla eximia, but shows a

close resemblance to Hijla ciilex and Hyla altae. She suggests that

possibly Brocchi's figure, loc. cit., may be ciilex.
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In large series of specimens in the EHT-HMS collection of

staufferi, one of the common species of Veracruz, specimens match-

ing the figure given by Brocchi are common, and likewise specimens

matching the descriptions of ctilex and altae.

The color pattern is extremely changeable. Specimens taken

in the daytime are dark, strongly lined, with the interorbital bar

strongly marked, and the barring on the femur strong on the dorsal

surface, and extending somewhat on to the anterior face. Specimens

taken at night are very light, often nearly yellow, with scarcely any

evidence of marks. If these are preserved at night they retain the

light color; if they are kept alive on into the following day, part

or much of the normal pigmentation may reappear.

The presumed difi^erences between Hyla culex and Hijla stauf-

feri seem to be in the relative size of the tympanum and the eye.

The statement "tympanum Mi eye" leaves one in doubt as to whether

the diameters or areas are being compared. The tympani of the

greater number of specimens have their greatest diameter closely

approaching one half the length of the eye opening; a few are

a little less than this, approaching one third the length. I have

not been able to examine the type of ctilex, but paratype No. 20262

in the Museum of Comparative Zoology is Hyla staufferi Cope. I

have examined the type of Hyla altae in Harvard.

The inclusion of Hyla staufferi in the Costa Rican fauna is

based on its presence in Honduras and Mexico and its presence

in the Isthmus of Panama. It is presumed that its lowland distribu-

tion is not discontinuous.

The type, U.S.N.M. No. 15317, has lost most of the original mark-

ings. The measurements are snout to vent, 25.5 mm.; transverse

diameter of tympanum, 1.3 mm.; transverse diameter of eye, 2.4;

eye to nostril, 3; head width, 8.5.

Hyla nioraviaensis sp. nov.

Figiire 57

Type: Kansas Univ. Mus. Nat. Hist. No. 30284, Moravia, Costa

Rica (Caribbean drainage), Aug. 16, 1951, Edward H. Taylor, coll.

Paratypes: Nos. 30283, 30285, 30286, same locality, date, and col-

lector.

Diagnosis: A small species (
32 mm. ^ )

with top of head con-

vex, the eyes especially prominent; a tarsal fold; thighs strongly

banded with black; arms, legs, and feet banded; brown above,

strongly spotted; black on back and sides; venter largely pure

white.

28—1919



866 The University Science Bulletin

Description of type: Small frog (snout to vent 32 mm.); top of

head convex rather than flat, its highest elevation between pos-
terior part of orbits; eyes prominent, extending beyond outline of

head; width of head at tympanum (11.8 mm.) greater than head

length (9.2 mm.); width of head through eyes 12.5 mm.; diameter

of tympanum (2 mm.) slightly greater than its distance from eye;

length of eye 3.9 mm.; eye to nostril 2.6 mm.; median length of

snout 2 mm.; canthiis rostralis wanting; loreal region sloping gradu-

ally to lip; width of an eyelid (4 mm.) greater than interorbital

width (3.5 mm.); area about nostrils slightly swollen, with a broad

dA
!r'...:s?

Fig. 57. Htjla moraviaensis sp. nov. Type. K.U.
M.N.H. No. 30284; Moravia, Costa Rica; snout-to-

vent length, 32 mm.

shallow depression between; tympanum directed partly outward

and upward, the edges somewhat elevated; a narrow supratympanic

fold, from eye, curving across top of tympanum to a point above

arm; a very indistinct notch on upper lip; nostril nearly equidistant
from eye and from median upper lip notch; tongue broadly oval,

notched or indented behind, free for about one fifth its length;

choanae rather small; vomerine teeth in two rounded elevated

fasciculi between posterior part of choanae, separated from choanae

and each other by equal distances; vocal slits elongate, the vocal

sac indicated externally by folds.

Arm relatively long, with half of forearm extending beyond snout;

terminal discs on fingers, except first, distinctly wider than digits,

but smaller than tympanum; a web fringe between first and second

fingers; outer toes a little more than one third webbed; distal sub-
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articular pads of inner and outer fingers double; basal part of first

fingers with a nuptial swelling, covered with minute blackish spines;
a prominent palmar tubercle, bifid anteriorly; a slight fringe on
outer finger and a row of rather indistinct tubercles on lower edge
of arm.

Leg rather short, the heel reaching to the middle of eye; when

legs are folded at right angles to body they touch or barely overlap;
inner metatarsal tubercle distinct, the anterior edge free; inner

tubercle not distinguishable; a distinct inner tarsal fold or ridge;

terminal discs wider than digits, but on neither hand or foot

are they as large as tympanum; toes more than three fourths

webbed; a slight fold on outer edge of fifth toe continued as an

irregular tubercular row on outer edge of tarsus.

Skin generally smooth with scattered soft pustules, indistinct or

lacking on sides; chin and breast smooth, venter and under parts
of thighs granular, those on thighs the larger; distinct tubercles on
under side of hands and feet other than the subarticular tubercles;

anal opening high, followed by an indistinct groove bordered by
tubercles, larger than those adjoining; a slight axillary web.

Color: Above brown to lavender brown with numerous more

or less rounded black spots or flecks; dorsolaterally and laterally

lighter brown with larger black spots or blotches which low on

sides are separated by yellow; a large area of yellow in groin; chin

white, with a few black flecks; venter and under surface of arms,

hands, feet, and thighs white, without dark markings; front, back

and dorsum of thighs bright yellow bearing three deep black bands;

a very indistinct brownish wash on dorsum of thigh, tibia lavender

brown above with dim black marks dorsally becoming a deep
black on edges and on under side; tarsus, foot and toes banded with

black; arms, above, banded very indistinctly; a white spot borders

lip below eye; rest of upper lip brownish white interrupted by 4

brown spots; black spots about nostrils and on each side of anal flap.

Measurements in mm.: Snout to vent, 32; length of head, 9.2;

length of eye, 3.9; length or orbit, 4.2; length of snout (mesial),

2; arm, 20; leg, 45; tibia, 15.2; foot and tarsus, 20.5.

Remarks: The relationship of this species cannot be stated. I

suspected at first that it might be referred to one of the three forms

described by Cope from Pico Blanco, especially to Hyla pictipes.

These three forms, originally considered as subspecies of Hyla

punctariola are very inadequately described. Hyla punctariola

has been shown to belong to Eleutherodactylus, but it is presumed
that the three forms are really members of the genus Hyla.
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Cope describes Hyla pictipes as light brown above, not sharply

bordered on the sides. Below white; edge of lip, tarsus, and outer

toe, white. The sides are marbled with dark brown and yellow
from near axilla to groin; and the front and back of the femora

on each side of the superior brown longitudinal band are yellowish-

brown spotted with bright yellow; two outer toes brown, inner

toes yellow; humerus, cubitus and two outer fingers brown above.

Back, lips, and belly unspotted. Two cotypes are known.

Three specimens were taken on weeds bordering a small road-

side ditch; one was taken in forest on a plant growing in a small

rivulet. Numerous specimens were heard calling from a tiny

spring-fed rivulet, but none were found since the calls ceased when
one approached.

The species is named for the great finca of Moravia. The genial

owner, Sr. Don Fernando Alvarado Chacon, to whom I am greatly

indebted, permitted me to collect there, and provided me with

excellent quarters. For this I am deeply grateful.

Hyla loqtiax Gaige and Stuart

Figure 58

Hyla loqucix Gaige and Stuart, Occ. Papers Mus. Zool. Univ. Michigan, No.

281, 1934, pp. 1-3 (Ixpuc Aguada, north of La Libertad, El Peten, Guate-

mala); Taylor and Smith, Proc. U. S. Nat. Mus., vol. 95, 1945, p. 587

(Piedras Negras, Guatemala); Taylor, Amer. Mus. Novitates, No. 1473,
Dec. 7, 1949, p. 12 (Rio Chicapa, Oaxaca).

PHyla stodclmani Schmidt, Proc. Biol. Soc. Washington, vol. 49, 1936, p.

45 (Subirana Valley, 2800 ft. altitude, Yoro, Honduras).

Diagnosis: Medium-sized frogs, the adult males measuring from

37-45 mm. snout to vent; an extensive axillary web; a fold across

the breast; fingers about one fifth, toes fully, webbed; a distinct

inner glandular tarsal fold present; heels of adpressed limb reaches

to eye; heels do not overlap when legs are folded at right angles

to body; vocal sac large, limited by breast fold; choanae distinctly

smaller than the raised vomerine tooth fasciculi, which are separated

from choanae by a distance nearly twice that between the fasciculi;

legs, on concealed surfaces, and groin, reddish or reddish orange.

Description of species: (K.U.M.N.H. No. 24614; Turrialba, C.

R.
)

Medium-sized hylas (
snout-to-vent length of males and females

about equal); head usually not as wide as body; width of head

(15 mm.) nearly same as head length (14.8 mm.); orbits but

little elevated; regions about nostrils very slightly swollen, with

a slight depression between them; tympanum distinct (2.1 mm.

long and 2.3 mm. high) bordered by a slightly elevated rim; sepa-

rated from the eye by a distance equal to its length; eye length, 4
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mm. the posterior section of lid slightly separated, its edge nearly

vertical; width of eyelid in interorbital interval one and two-thirds

times; no canthus; distance between eye and nostril, 3.7.; from

nostril to the median indefinite notch in upper lip, 3.4 mm.; loreal

region not concave, sloping obliquely to lip; length of snout, 4.3

mm.; the tip extending beyond lip 1.2 mm.

Tongue subcircular, only posterior edge free; vocal sacs very

large, the vocal slits elongate, opening just inside of jaw edge;

choanae small, lateral, separated by a distance of 4.5 mm.; vomerine

teeth in two fasciculi, each about size of a choana situated between

choanae but extending anterior to their anterior level and not reach-

ing their posterior level, closer to each other than to choanae;

Fig. 58. HyJa loquax Gaige and Stuart. K.U.M.N.H. No. 29609; Tur-

rialba, Costa Rica; snout-to-vent length, approx. 42 mm.
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openings of palatal glands in a continuous, nearly straight groove

a little closer to tooth fasciculi than to front of palate.

Skin finely corrugated with indications of a very few lateral

pustules; sides slightly wrinkled, venter and much of the ventral

face of thigh covered with strong granules; a short anal flap; vent

high followed by a groove flanked with numerous granules; skin

leathery, on back largely underlain by a layer of pure white

glandular tissue; a very ample vocal sac visible externally; a fold

from eye overhanging tympanum is continued on side for some

distance.

Arm short, the wrist barely extending beyond snout tip; fingers

with broad terminal discs, those of outer fingers equal or slightly

larger than tympanum; inner finger less than one-third webbed;

nearly two-thirds webbed between second and third and third

and fourth, the webs reaching most of the discs as narrow fringes;

subarticular tubercles all single; numerous granules on palm;

palmar tubercle rather indistinct, small; metacarpal tubercle large,

widening base of first finger; latter surmounted by a nuptial swelling

covered with small asperities but not horn covered
(

at this time of

the year at least); an indistinct row of tubercles under forearm;

a well-developed axillary web attaching to outer third of humerus.

Leg short, the heel reaching near front edge of eye; toes four

fifths to fully webbed, the webs reaching discs of toes except fourth;

a small inner metatarsal tubercle; an inner tarsal fold present; a

fringe on outer toe continued more or less on tarsus as an outer

tarsal fold or ridge; web and under side of toes with irregular

granules; discs on toes smaller than those on fingers.

Color: Generally brownish or dark brown above with some fine

indefinite scattering of darker pigment; wide area in groin, pos-
terior face of thigh, tibia and part of foot reddish to reddish orange;

venter, lower part of sides ( anteriorly )
under arms, chin and throat

canary to lemon yellow; under side of tarsus and much of foot with

dark brown pigment.
Measurements in mm.: Snout to vent, 42; width of head, 15;

length of head, 14.8; length of snout, 4.3; length of eye, 4; arm, 27;

hand, 13; leg, 63; tibia, 21; foot and tarsus, 29.

Variation: Dorsally, color generally red or orange brown; some

slight scattered darker pigment, with numerous small black dots or

with a rather large hourglass pattern on the head and shoulders.

A few specimens are somewhat olive in color. In life the olive color

is rather prevalent at night but in daylight this assumes a reddish

orange-brown color and the dark pattern becomes more or less
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evident; color of sides, venter, throat, chin and underside of Hmbs
and thigh, canary to lemon-yellow. The groin, sides of thigh, tibia

and part of foot reddish or reddish orange or orange. This color

does not disappear in preservative for many months, in which case

the entire concealed surfaces become whitish in color. In a few

specimens there is only a broad pigmented stripe across the dorsal

surface of thigh but in others there may be only scattered pigment

present.

Remarks: A series of thirty-t\vo specimens taken at various times

during the summer from an artificial pond at tlie Inter-American

Institute of Agriculture at Turrialba, Costa Rica, have been referred

to this species, that was originally described from El Peten, Guate-

mala. Specimens have been taken as far north as southern Oaxaca.

I have examined the types of Hijla stadelmani from Honduras and

I believe this represents the same species. I have not directly

compared them with the type of loquax but any differences that

might be noted when compared with a paratype could be regarded

only as of subspecific value, if that. The original description of

loquax fails to mention the extensive axillary webs which attach

far out on the outer third of the upper arm.

Only one pair was found clasping (June 24). They were heard

at night throughout the summer at such times as I was in the

neighborhood of the pond until I left, September 15. I suspect

that they called every night. The specimens were perched on reeds

and papyrus growing in or on the edge of the water and were

usually perched one to four feet above the water level. Their

loud harsh "quacks" make one suspect that they are well named.

In 1951 I found the species at Moravia (south of Turrialba).

Here the species was calling from the lotus leaves floating on a small

pond. The calling continued all night long, occasional calls being
heard in the daytime.

Hyla pseudopuma Giinther

Figures 59, 60

HijIa puma Boulenger, Proc. Zool. Soc. London, 1898, p. 478 (twn Cope).
Hyla pseudopuma Giinther, Biologia Centrali -Americana; Reptilia and Ba-

trachia, Sept. 1901, pp. 274-275, pi. 72, figs. A and B (type locality,

La Palma, Costa Rica, 1600 m. alt. Specimens from the Museo Nacional
de Costa Rica); Nieden, Das Tierreich, Lief. 46, Anura I, 1923, p. 254.

Diagnosis: A medium sized species, female reaching a length of

46 mm.; nostril nearly equidistant from eye and from median notch

in upper lip, or slightly closer to eye, the snout in lateral profile

sloping obliquely to lip; canthus distinct, rounded; greatest diameter
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of tympanum equal to three fourths the length of the eye; latter

relatively small; supratympanic fold curves down strongly behind

angle of jaw; distal subarticular tubercles of all fingers double or

bifid; toes between two thirds and three fourths webbed; chin and

belly whitish, or with some darker pigment; some white spots or

flecks along the lower edge of the darker coloration of sides; an

hourglass-shaped figure may be present on back.

Description of species: (from MCZ No. 15308, Barba, Costa

Rica.
)

Head as broad as body, its width
(

16 mm.
) greater than its

Fig. 59. Hyla psetidopuma Gunther.

Copied from Giinther, Biologia Centrali-

Americana, Reptilia and Batrachia, pi. 72,

fig. A; La Palnia, Costa Rica; snout-to-vent

length, approximately 40 mm.

length (14 mm.); canthus distinct, slightly rounded; upper part of

lores nearly vertical, lower part sloping obliquely to lip; top of snout

nearly plane, the swelling about nostrils not strongly developed;

tympanum diagonally oval, its upper part concealed by supra-

tympanic fold, its greatest diameter (3 mm.) greater than the length

(2.8 mm.), its distance from eye (2 mm.) much less than its diame-

ter; eye relatively small, the length of the opening (3.9 mm.) equal

to its distance from nostril, but less than the length of snout (6
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mm.
) ; upper eyelid (

3 mm.
)

much less than interorbital width

(
4.4 mm.

) ;
snout tip, in profile, sloping downward toward lip, the

lower part rounded; a strong fold from eye curves across top of

tympanum and down close behind angle of jaw.

Choanae relatively small, diameter of one in distance between

them nearly six times; vomerine teeth in two fasciculi between

posterior part of choanae, but tooth rows usually behind posterior

level of choanae, separated mesially from each other by a distance

one fourth length of a fasciculus from choanae by a little more

than half the length of one; tongue broadly cordiform or rounded

in front, narrowly notched behind, a little wider than long, not

or scarcely free behind; males with elongate vocal slits; openings

of palatal glands in a sinuous line, nearer end of palate than anterior

level of choanae.

Arms short, moderately thick (more especially so in males) the

musculature tending to hold the arms fixed and flexed at right

angles, making it difficult to straighten them without breaking

muscles; a small but indistinct axillary web. A vestige of a web
between inner fingers; second finger with the web two fifths of its

length with a broad fringe that reaches disc while on fourth finger

the fringe is very narrow; outer fingers two-fifths webbed, the

fringes narrow; outer metacarpal tubercle large, compressed, the

palmar tubercle rather indistinct, tripartite; a more or less distinct

line of rounded tubercles on under surface of arm; distal subarti-

cular tubercles of fingers all double or strongly bifid (occasionally

single on second finger); heel reaches to nostril or tip of snout;

knee and elbow barely overlap when adpressed on body; an inner

metatarsal fold present; inner metatarsal tubercle small, outer very

small but distinct; toes four fifths webbed, webs on toes reaching to

disc on second, third and fifth, but somewhat excised between them;

first toe about half webbed, others two fifths to three fourths web-

bed; discs of fingers a little less than size of tympanum; toe discs

distinctly smaller; when legs are folded at right angles to body,
heels overlap four millimeters.

Skin on dorsum generally smooth (sometimes with scattered fine

tubercles dorsolaterally ) ;
on sides skin wrinkled, and broken into

fine elongate folds; chin and breast rather indistinctly granular the

granules scattered; venter strongly granular, under side of femur

with granules, a few on the posterior part enlarged somewhat and

elevated; anal flap moderately elongate, the vent high; a groove

following vent flanked by granules.

Color in preservative: Markings generally gray brown, the snout
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brownish; a large lighter-centered black-edged spot beginning be-

tween eyes, the posterior outline forming a curve; two convex curved

lines on middle of back; almost entire surface of back with very nu-

merous minute black flecks; arm and leg banded with dusky; side of

body dark blackish, with several small cream spots more numerous

in groin; ventral surface generally light with a few brownish flecks

on a whitish chin; front and back surfaces of femur strongly pig-

mented; lateral dark coloration of side encroaching on sides of neck.

Under surface of the tarsus strongly black flecked. (Frequently
the markings are in the shape of an hourglass beginning between

the eyes and extending to the rump. Occasionally specimens lack

dorsal markings and are grayish white on the back, or dark gray to

brown.
)

Colors given in the type description are "plum-colored," the

"concealed surfaces of the femur uniform dark, like back, but with-

out spots. Lower parts white, throat speckled brown. The groin

where the two colors meet shows some marbling or spotting. An-

other variety has a grayish or white back; a broad deep brown
fascia on the side of the body starts from the eye and tympanum,
and is variegated with more or less numerous yellow spots along
its lower margin."

Measurements in ??2m.; Snout to vent, 43; length of head, 14;

width of head, 16; length of eye, 3.9; diameter of tympanum, 3;

length of snout, 6; arm, 29; hand, 13.5; leg, 71; tibia, 23.5; foot and

tarsus, 13.

Remarks: Males have the dorsal surface of the base of the first

finger with a nuptial swelling covered with numerous blackish

spines. The penultimate joint is about one third covered.

One young male from Barba, C. R. in MCZ, under a lens shows

the skin corrugated on the hand, and the canthus is slightly angular.

The species is known in Costa Rica from La Palma, La Estrella,

Volcan Barba, Volcan Poas, and Moravia. It has also been reported
from Panama.

Four specimens from Volcan Barba are dark black-brown above

with dark pigment spots on chin (Nos. 30179-30182). In a series

(Nos. 30183-30190) taken at approximately 6800 feet on the west-

ern slope of Volcan Poas, males are gray olive above with a slightly

darker lateral band on which some lighter marks are evident. The

females are larger, darker lavender or brown above with the hour-

glass marking either present or absent.

Two specimens, a male (No. 30191) and a female (No. 30192)

taken at Moravia are referred here with some reluctance. The
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male has the nostril much nearer the eye than the lip (the female

slightly so), the snout being pointed; the dark olive lateral stripe

begins behind the eye and extends to groin and bears several dis-

crete cream or cream yellow spots. The female does not show the

lateral stripe distinctly but the cream yellow spots are present.

There is a triangular dark mark on the head and a large quad-

rangular dim dark mark on middle of the back. There are a few

^

c

Fig. 60. //r//« pseudopuma GUnther. K.U.M.N.H.
No. 28199 i ; Isla Honita, Volcan Poas, Costa Rica;

actual snout-to-vcnt length, 43 mm. (This specimen dif-

fers somewhat from Giinther's figure given with the type

description, pi. 72, figs. A and B. )

small rounded black spots on back and head. The general habitus

suggests pseudopuma. The male when first taken secreted a slimy

fluid that when placed in a little water tended to make the water

sirupy in consistency. I have not noticed this secretion on the

typical specimens of Barba.

Specimens, except for the last two mentioned, were taken in

bromelias during the day. They varied much in color from blackish

to yellow but in captivity they all became nearly a uniform olive

above, after a time. The lot from Barba again darkened when kept

in a sack overnight.
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Hyla zeteki Gaige

Figure 61

Hyla zeteki Gaige, Occ. Papers Mus. Zool. Univ. Michigan, No. 207, Sept. 28,

1929, pp. 4-6 (type locality, Caldera Valley above Boquete, Chiriqui
Province, Panama; H. T. Gaige, coll.); Dunn, Copeia, 1937, pp. 164-167.

Diagnosis: A diminutive hylid with a distinct tympanum facing

more upward than outward, its diameter approximately one third

the length of eye; snout very short, canthus absent or indistinct,

rounded, curving forward, the loreal region strongly concave; nos-

trils nearly terminal; outer fingers less than one-third webbed; outer

toes about two-fifths webbed; inner less than one-fourth webbed;
a pair of elongate, strongly elevated tubercles below vent curving

Fig. 61. Hyla zeteki Gaige. K.U.M.N.H. No.

28183 ? ;
Isla Bonita, Volcan Poas, Costa Rica; actual

snout-to-vent length, 25 mm.

under thigh; finger discs much larger than tympanum; sides with

flat granules; red marking usually present on back, and spectacle-

like marks surrounding eyes; arm strongly covered on front and

ventral side with tubercles or granules.

Description of the species: (From K.U.M.N.H. No. 28183, Isla

Bonita, C. R. $ .) Head broader than body, the eyes large, pro-

tuberant, directed somewhat forward; width of head (8 mm.), mi-

nutely greater than length of head
(

7.9 mm.
) ;

canthus rostralis very

indistinct, rounded on edge, and strongly curved from eye to nostril;

the nostrils nearly terminal, tip of snout blunt, its profile nearly

vertical, extending but slightly beyond the mouth; areas about nos-
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trils slightly swollen, with an indistinct depression behind and be-

tween them; loreal region concave; lores nearly vertical on upper

part then sloping obliquely to lip; a fold from eye above tympanum
curves somewhat inward, permitting back part of the jaw to be

seen from above; tympanum distinct, directed obliquely upward,
somewhat elevated, strongly pigmented, its upper edge covered

by the fold, its diameter
(

.9 mm.
)

a little less than one third length

of eye ( 3 mm.
) ;

the distance between tympanum and eye a little

more than twice diameter of tympanum; length of eye (3 mm.)
considerable greater than length of snout (

2.65 mm.
) ;

width of an

eyelid (2.1 mm.) less than interorbital distance (3 mm.); distance

between nostrils 1.7 mm.
Choanae moderate, diameter of one (.4 mm.) contained in tlie

distance between them, five times; vomerine teeth in two fasciculi

somewhat diagonally arranged between posterior part of choanae

but extending some distance behind their posterior level, each

fasciculus as large as or larger than a choana, separated from each

other by a distance of little less than their distance from choanae.

Palatal glands opening through a series of separate pores, the series

curving back to near the anterior level of choanae; tongue very

large, flat, its width
(

5 mm.
) greater than its length ( 4.7 mm.

)
free

for less than one fourth of its length, the maxillary shelf continuous,

concealing front part of palate when seen from below; openings
of the Eustachian tubes nearly as large as choanae.

Arm short, slender, the wrist barely reaching tip of snout; inner

fingers with only a trace of web; the two outer about one-third

webbed; discs large (1.3 mm.), much wider than the digits; distal

subarticular tubercles on all fingers double or bifid; a large inner

metacarpal tubercle; outer palmar tubercle tripartite moderately

distinct; surface of palm and fingers covered with strong granules;

a row of flat indistinct tubercles under arm. Leg short, the heel

reaching to front level of eye; between two inner toes only a vestige

of a web; between second and third, one-third webbed; between

outer toes about two-fifths webbed; narrow fringes reaching the

discs on all toes; a strong but short inner metatarsal tubercle; a

small indistinct outer tubercle, scarcely distinguishable from small

granules covering foot; no distinct tarsal fold but the surface in-

distinctly granular and toward heel some elevated tubercles.

Skin of head smooth; under lens dorsal surface of body and to a

lesser extent the legs, finely corrugated; sides, beginning at tym-

panum, finely granular as are chin and breast; tinder swface of

arm, as well as breast and venter, strongly granular; under surface
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of thigh ahnost entirely covered with larger granules, irregular in

size, and with two large elongate elevated tubercles below vent,

separated by granules; vent near upper level of thigh with a short

flap; skin in groin and on front and back of thigh relatively smooth.

Color in life: Head brownish olive; dorsal surface dull lemon;

below, on belly, sides, and on limbs, flesh white; eyes dark; a yellow
line from nostril to eye bordered above and below by darker.

In preservative the color is slightly lavender-tan, the pigment

very sparse; some distinct darker spots on top of snout; a dark

line along upper loreal region and a lighter area on the eyelid is

outlined by darker pigment, the light area itself is crossed by some

indistinct darker stripes; another from below nostril to eye, the

two separated by a light line; eyelids dark.

Measurements in mm.: Snout to vent, 25; head width, 8; head

length, 7.9; eye length, 3; diameter of tympanum, .9; interorbital

distance, 3; length of snout, 2.65; arm, 14; hand, 7.2; leg, 38; tibia,

14; foot and tarsus, 18.2.

Remarks: This small species was obtained from bromelias at

night. Its relationship is obscure since the characters of the male

are as yet unknown.

The specimen differs but little in color and marking from the

type description. No median red streak was present or red in the

other coloration. The black "spectacle-like" markings around eyes

meeting mesially are not clearly defined; the eye is distinctly longer
than snout, the toe discs smaller than finger discs.

Hijla picadoi may be distinguished from it by the concealed

tympanum, the strong glandular area in the temporal region, the

distinct "nose", and the two toothlike projections in the lower jaw.

The Costa Rican specimens of Hyla zeteki referred to by Dunn

(loo. cit.) differ from the type in the absence of the red dorsal

marks as well as the pecular head markings. The type series also

has certain specimens in which the markings are largely absent.

My specimen was taken from a bromelia along with Eleuthero-

dactylus diastema and was not recognized in the field. The locality

is Isla Bonita, eastern slope of Volcan Poas, at an elevation of ap-

proximately 5500 ft.

Hyla pictipes Cope

Hyla punctariola pictipes Cope, Journ. Acad. Nat. Sci. Philadelphia, ser. 2,
vol. 8, 1875 p. 106 (type locahty, Cordilleras, 5000-7000 ft. on Pico Blanco,
Costa Rica; Wm. Gabb coll.)

Hyla punctariola Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata
in the Collection of the British Museum, 2nd ed. 1882, p. 401 (part.);
Nieden, Das Tierreich, Lief. 46, Anura I, 1923, pp. 256-257, (part.).
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Diagnosis: This hyla may be distinguished by the following

characters: Small hyla (male 26 mm. female 29 mm.) snout to vent;

first finger with scarcely a trace of web; between second and third

fingers, one third webbed; between outer fingers one fourth webbed.

Width of choana in distance between choanae, three times; tongue

free for about one fifth of its length. Sides with broad light area

enclosing darker spots; groin dark enclosing white or cream spots;

white spots on front and back of thigh.

Description of type: The type specimens are old and much soft-

ened and many of the characters of this poorly described species

cannot be determined by examination.

Head moderately wide (9.9 mm.) slightly greater than length

(9.5 mm.); tympanum small, .8 mm. in diameter a little less than

one third of the eye length (2.6 mm.); distance between eye and

nostril (2.1 mm.) less than eye length; loreal region concave; nos-

trils nearly terminal; upper part of tympanum partly concealed by
the supratympanic fold.

Choanae rather large the width of one (
.8 mm.

)
in the distance

between them (2.5 mm.) three times; vomerine teeth in two small

groups between but extending behind posterior level of choanae.

Tongue as wide as long (
5.5 x 5.5 mm.

)
free for more than one

fifth of its length; vocal slits large; openings of the Eustachian tubes

equally as large as choanae.

Arm moderate; scarcely a trace of web between first two fingers;

between the second and third, approximately one third webbed;

between the two outer fingers, a little more than one fourth webbed;

outer finger with a bifid subarticular tubercle; leg moderately long,

the heel reaches to the nostril; the two inner and two outer toes

approximately half webbed; between inner toes, two thirds webbed;

an axillary web present.

Color: Light brown above, not sharply bordered on the sides;

ventral surfaces white; edge of upper lip, tarsus, and outer toe

white; sides marbled with dark brown and yellow from near axilla

to groin; the front of thigh dark brown with four or five bright

yellow spots; back of thigh dark with irregular yellow spots, the

spots small and scattered; under side of tibia with white or yellow

spots; a light line along outer edge of foot; anal opening high on

thigh, the area about vent with some white color.

Measurements in mm. of cotijpes Nos. 30652 ^ and 30631 $

Snout to vent, 26, 29; width of head, 9.9,
—

; length of head, 9.5,
—

length of eye, 2.6,
—

; tympanum (diameter) .8,
—

; arm, 17,
—

hand, 8,
—

; leg, 43, 52; tibia, 15, 16; foot and tarsus, 18, 22.5.
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Remarks: In No. 30631, the brown of the back and the Hght color

of the sides tend to dovetail. There is a pair of subanal tubercles

colored white. The groin is dark with discrete yellow spots.

Compared with tnoraviaensis the head is proportionately longer,

9.9 wide by 9.5 long (in moroviaensis, 11.8 by 9.2); lip white in

pictipes, with four strongly defined black brown spots, separated by

lighter areas in moraviaensis; heel reaches to nostril in pictipes, to

middle of eye in moraviaensis. The eyes are more prominent and

the dorsal coloration is different.

Hyla debilis sp. nov.

Figure 62

Type: K.U.M.N.H. No. 28184. Isla Bonita, (American Cinchona

Plantation
)

eastern slope Volcan Poas, 5600 ft., August 1, 1947; Rich-

ard C. Taylor and Edward H. Taylor, collectors.

Paratype: R.C.T. No. 786; same locality and data.

Diagnosis: A diminutive species 26.2 mm. snout to vent; a moder-

ately sharp curving canthus, the snout subtruncate, the sides verti-

cal, in profile snout pushing out strongly beyond lip; tympanum
half the length of eye opening, separated from eye by less than

its diameter; outer finger only with distal subarticular tubercle

double; uniform olive above with a single narrow elongate white

glandular spot on side beginning near middle and reaching near or

to the groin; a long light spot on lip at base of snout, another below

eye; venter light flesh without dark flecks.

Description of type: Head length (
8 mm.

) greater than its width

(7.5 mm.); eyes strongly flaring out; snout short subtruncate;

canthi slightly rounded, curving to above nostrils; loreal region

nearly vertical, not or but slightly concave; tip of snout extends

nearly 2 mm. beyond lip, the nostrils nearly terminal; top of head

flat, not depressed, the area about nostrils not or scarcely swollen;

tympanum distinct, longer than high, not covered by skin, its sur-

face shiny, its upper edge concealed by a supratympanic fold which

runs diagonally from eye to above arm and continues as a free fold

to groin; diameter (length) of the tympanum (1.85 mm.) a little

greater than its distance from eye (1.6 mm.); length of eye opening

(3.1 mm.) greater than snout length (2.3 mm.); nostril closer to

eye than to the median point of upper lip; width of an eyelid (2.3

mm.) less than interorbital distance (3 mm.),
Choanae moderate, somewhat lateral, the inner edges straight,

the diameter of one in distance between them 2.8 times; vomerine

teeth in two almost contiguous fasciculi between the posterior part
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of choanae but extending much beyond their posterior level; sepa-
rated from choanae by less than half width of one fasciculus; tongue
as long as wide, slightly emarginate behind; one sixth free behind;
vocal slits elongate, considerably mesial from edge of mandible; an
external vocal sac indicated.

Wrist extends considerably beyond tip of snout; axillary web small

but distinct; first finger very small, with a vague web remnant;
second more than one fourth webbed with a broad fringe on the

outer edge to disc; outer fingers half webbed; fourth finger with a

Fig. 62. Hyla debilis sp. nov. K.U.M.N.H. No.

28184, Type; Isla Bonita, Volcan Poas, Costa Rica;
actual snoiit-to-vent length, 26.2 mm.

distal subarticular tubercle double; diameter of largest finger disc

1.3 mm.; that of first finger .6 mm.; inner metacarpal tubercle large,

partly covered by a swollen nuptial gland, which covers part of

base of first finger but does not reach penultimate joint; palmar
tubercle quadripartite, scarcely distinguishable from granules of

hand.

Heel reaches to behind middle of eye; no inner or outer metatarsal

fold; inner tubercle small, outer still smaller, flat; inner toes one

third webbed; outer toes a little more than half webbed; discs of

toes not or but slightly smaller than finger discs; heel and elbow

overlap on side; when legs are folded the heels overlap .5 mm.
Skin glassy smooth, under lens minute pores visible. Chin, throat,
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and breast smooth without a breast fold; venter, part of sides, part

of under side of femur strongly granular; vent high, followed by a

small groove flanked on each side by a flat tubercle; each of these

in turn touching a much larger flat tubercle lying lateral to and

partly behind it.

Color: Dorsally, uniform dark olive on back, top and sides of

head; tympanum hghter, somewhat brownish; a bandlike light spot

extends around snout on edge of upper lip, highest in front; this

separated completely from an elongate white spot below eye and

entering orbit; a white spot on sides in lumbar region extending

nearly to groin bordered below by olive; arms and limbs yellow-

olive; above yellowish flesh on concealed parts; front of femur

pigmentless as is the greater part of the posterior surface; under

surface of foot pigmented; hand without pigment; no ventral flecks.

Measurements of type and paratijpe respectively (in mm.): Snout

to vent, 26.2, 26; width of head, 7.5, 7.3; length of head, 8.8; length

of tympanum, 1.85, 1.65; length of eye, 3.1, 2.9; length of snout,

2.3, 2.3; arm, 27, 26.8; hand, 7, 6.8; leg, 37.2, 38; tibia, 12, 12.4;

foot and tarsus, 17.4, 16.7.

Variation: The paratype has minute brown spinules on the nuptial

swellings suggesting sexual maturity (visible under a lens), and

the skin is shown to have minute corrugations in both specimens.

The lateral spot shows the presence of minute skin glandules sug-

gesting that the spot is actually an indistinct lumbar gland. In the

paratype there is an indistinct unpigmented line above outer side

of the tarsus and a suggestion of an outer tarsal fold.

Remarks: This form, occurring as it does in the same general

area with Hyla rividaris, might be mistaken for it, since the snout

overhangs the lip, the loreal region is nearly vertical, and the vom-

erine teeth have the same relative position. The presence of the

lumbar glandular spot, absence of ventral spotting, the white mark-

ings on the head, and the large distinct tympanum amply separate

the forms. It is seemingly a smaller species. There is likewise

a marked difference in the call.

Specimens were found at night by tracing their feeble calls to

plants growing in a small stream. In the same general region speci-

mens of the rare Pliyllo medusa leinur were taken by Richard Taylor.

Hyla alvaradoi sp. nov.

Figure 63

Type: Kansas University Mus. Nat. History, No. 30886; collected

at Moravia, Costa Rica (on the Caribbean Slope), Aug. 16, 1951,

by Edward H. Taylor,
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Diagnosis: A small hyla, snout to vent, 32 mm.; terminal digital

discs of fingers equal, but not wider than digits; those on toes

somewhat narrower than digits; tympanum more or less distinct,

covered with skin, and separated from eye by a distance greater

than its diameter; top of head Hat, without obvious swelling about

nostrils; outer fingers less than one third webbed, toes a little more
than four fifths webbed; inner tarsal fold rather indistinct on mesial

ventral part of tarsus; tibiotarsal articulation reaches anterior edge
of eye; fasciculi of vomerine teeth between posterior part of choa-

nae, their outer ends extending somewhat behind choanae, the teeth

"X

v^-^^ '^-^
G:_~

Fig. 63. Hyla alvaradoi sp. nov. Type. K.U.M.N.H.
No. 30886; Moravia, Costa Rica; actual snout-to-vent

length, 32 mm.

rows arranged in a broad V shape. Cream yellow in life with a

white line from behind eye to a point above arm; skin minutely

corrugated with a very sparse scattering of pigment.

Description of type: Head flat, the snout not extending beyond

lip; canthus distinct, slightly rounded, forming nearly a straight

line between eye and nostril; area about nostril only slightly swollen,

the loreal region somewhat concave, the upper part nearly vertical,

the lower sloping rather abruptly to lip; a fold from eye to a point

somewhat beyond back level of arm insertion, covering upper edge
of tympanum; latter covered with skin, but evident, its greatest

diameter (1.5 mm.) less than half length of eye (3.85 mm.); dis-
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tance from eye to nostril (3 mm.) about equal to median snout

length (3.1 mm.); width of head (12 mm.) equal to head length;

eyes not prominent, not or but slightly elevated, the width of an

eyelid (2 mm.) in interorbital interval, 2.5 times; choanae rela-

tively large, the diameter of one in distance between, about 3.2

times; vomerine teeth in two rather high fasciculi, situated be-

tween posterior half of choanae but extending behind them, the

teeth forming a broad, inverted V-shaped series separated mesi-

ally by a distance equal to a third of length of a fasciculus, and

from choanae by a distance a little more than half length of a

fasciculus; tongue relatively small, subcircular, slightly longer than

wide; vocal slits at some distance from jaw bones, largely lying

behind tongue; openings of Eustachian tubes distinctly smaller than

choanae; vocal sac can scarcely be discerned externally; the gland
on the tip of chin large, rather prominent.

Arm with wrist reaching considerably beyond tip of snout; fingers

short, the second a little longer than first, the terminal pads not

wider than digits; merest remnant of web between first and second

fingers; between second and third, the web about one fourth length

of second finger; between third and fourth, about one third webbed;
a thickened ridge under arm but without tubercles or a fold; large

metacarpal tubercle showing no trace of nuptial swelling or nuptial

asperities; subarticular tubercles small, single, other tubercles in-

distinct or obsolete; toes tapering slightly, the terminal discs not

as wide as digits; toes three fourths webbed (or a little more);
inner metatarsal tubercle indistinct, not or but slightly elevated;

outer tubercle presumably absent; inner tarsal fold may be repre-
sented by an indistinct thickened mesial ridge on underside of

tarsus; tibiotarsal articulation to anterior part of eye; legs folded

at right angles to body, the heels touch or barely overlap; no dorsal

folds except a supratympanic fold that crosses the shoulder; a pair
of folds arising in front of arms and continuing back diagonally
on thighs for some distance; a distinct groove below vent; skin

practically smooth (under a lens very finely corrugated); venter

and under side of thigh with somewhat flattened granules. A very

slight axillary web present.

Color in life: Dorsum greenish yellow, the yellow color predomi-

nating; hands and feet yellowish; legs yellowish with a slight green-
ish wash on toe pads but not under fingers; a cream-yellow line from

eye back on shoulder; venter cream; under legs flesh with a slight

yellow tinge; vocal sacs seemingly paired; a whitish glandular area

on tip of chin; sides yellow cream, nearly uniform with a slight
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brownish wash dorsolaterally; an orchid yellow line borders the

anal flap.

In preservative the yellow has disappeared leaving the creature

white but with a sparse peppering of fine black pigment with oc-

casional larger spread chromataphores, and a scattering of minute

rounded cream dots on the dorsal surfaces; iris mixed shades of

brown; pupil a narrow horizontal slit. The muscles appear whitish

below skin.

Measurements in mm.: Snout to vent, 32; width of head, 12;

length of head, 12; diameter of tymmpanum, 1.5; length of eye,

3.85; arm, 21; leg, 55; tibia, 18.5; foot and tarsus, 25.5.

Remarks: I am unable to discover the relationship of this species.

The character of the pigment suggests a similarity to Cochranclla

and Centrolene, but the astragalus and calcaneum are not fused. It

may be a relative of Hijla vilsoniana Cope.
The specimen was captured at night on a green plant growing on

the edge of a small forest rivulet. In the same immediate locality

specimens of Ilyhi rufioculis, HijJa moraviaensis and Cochranella

talamancae were also taken.

Hyla ehraccata Cope
Figure 63a

Hyla ebraccata Cope, Proc. Acad. Nat. Sci. Philadelphia, 1874, p. 69 (type
locality, Nicaragua, John F. Bransford coll. ) ; Brocchi, Mission Scientifique
au Mexique . . .; fitude des Batraciens de I'Amerique Centrale, livr. 1,

1881, p. 44; Taylor and Smith, Proc. U. S. Nat. Mus. vol. 95, 1945, p. 587,
fig. 60 II.

Ilijla k'ucophtjUata Taylor, Univ. Kansas Sci. Bull., vol. 28, 1942, p. 30.

After an examination of certain specimens in eastern Museums
labeled Hyla IcucopJiyllata Beiris, from Central and South Ameri-

can localities, I am forced to conclude that more than a single

species is involved. This, despite the fact that certain forms already

described have been thrown back into synonymy. At the moment
it is impossible for me to determine which form should bear the

name leticopliyUata. I feel reasonably certain that it does not apply
to the form occurring in Central America. Hence I am following

Taylor and Smith (loc. cit.) in the use of Cope's name, ehraccata.

Diagnosis: This species may be diagnosed as follows: diminutive

frogs (males 27 mm., females 32 mm. in snout-to-vent length); snout

short, rather blunt, the loreal region nearly vertical; outer fingers

between one half and two thirds webbed; toes four fifths webbed.

A strong tarsal fold and strong axillary web; a band of darker pig-

ment from snout to groin, often merging with the darker dorsal
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marks; a dark triangular figure beginning between eyes often con-

tinuous with a large irregular spot on middle of back, sometimes

together forming an hourglass figure.

Description of species: (K.U.M.N.H. No. 24694 5 , Turrialba,

C. R.
)

Head width (10.1 mm.) a little greater than length of

head (9.2 mm.); canthus distinct, rounded, strongly curving to

nostril, the lores nearly vertical in the upper part, lower part slop-

FiG. 63a. Hijla ehraccata Cope. K.U.M.N.H. No.

24728; Turrialba, Costa Rica; actual snout-to-vent length,
28 mm.

ing obliquely to lip, not concave; nostrils nearly terminal, with but

slight swelling about them, and none or a very insignificant depres-
sion between them; surface of snout depressed, the interorbital area

slightly elevated; tympanum distinct, circular, directed outward and

slighlty upward, heavily pigmented, its diameter 1.3 mm., separated
from eye by 1.9 mm.; length of eye (3.2 mm.) about equal to length
of snout (3.25 mm.); distance between nostrils equals their distance

from eyes; nostril equidistant from eye and median notch in upper

lip; width of an eyelid (
2.2 mm.

) distinctly less than the interorbital

width (3.4 mm.); the supratympanic fold runs straight back above

the tympanum, then curves abruptly down toward the arm inser-
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tion; posterior line of border of eye slightly lobulate; choanae large
rather lateral, the width of one

(
.8 mm.

) contained in distance be-

tween them (3 mm.) a little less than four times; vomerine teeth

in two small fasciculi equally distant from each other as from

choanae, and lying between anterior part of choanae; tongue sub-

circular, as long as wide, notched behind (males with elongate,
rather anterior vocal slits and a very ample vocal sac visible ex-

ternally )
.

Arm moderately long, the wrist reaching beyond the tip of snout;

inner fingers about one fourth webbed, the outer fingers nearly
two-thirds webbed; subarticular tubercles of outer finger bifid; inner

metacarpal tubercle elongate, 2% times in length of first finger; pal-

mar tubercle tripartite, not especially distinct; no distinct fold or

row of tubercles under arm; heel reaches to the anterior edge of

eye or between eye and nostril; toes four-fifths (or slightly more)
webbed; a distinct inner tarsal ridge; inner metatarsal tubercle

rather small, about four times in length of first toe; outer tubercle

small; finger discs as large as tympanum.
Skin above moderately smooth (under a lens a fine corrugation

is visible) and on the sides the skin is finely wrinkled; chin and
breast lacking granulation; \enter strongly granulate as is under

surface of thighs; anal flap short, the vent high followed by a verti-

cal groove flanked by a swollen tubercular ridge which terminates

in a group of partly fused tubercles; practically no axillary web

present.

Color: Above, the ground color is creamy white surmounted by
a dark hourglass figure, sharply truncate anteriorly but extending
on each side nearly to outer edge of eyelid; posteriorly the figure

is irregular, there being several small dark spots scattered on rump;
a few small yellow points on the dark figure; a dark stripe covers

the end and side of snout and continues back along the side to

groin; a cream white spot below eye; dorsal exposed surfaces of

limbs banded with darker; entire thigh without pigment; humerus,
save for a narrow stripe, without pigment; venter yellowish as are

the concealed parts of the limbs.

Measurements in mm. of K.U.M.N.H. Nos. 24719 ^ and 24694 $
*

respectively:
—Snout to vent, 27, 32; width of head, 8.6, 10.1; length

of head, 7.6, 9.2; length of eye, 3, 3.2; length of snout, 2.3, 3.25; arm,

16, 20.2; hand, 7, 11; leg, 40, 52.5; tibia, 14.3, 18.3; foot and tarsus,

18, 26.

° Both specimens are from Turrialba.
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Remarks: There is considerable variation in the shape and color

of the dorsal dark spot. In a few cases the surrounding was darker

than the spotting; in a few specimens the contrast between the spot

and the ground color was slight and in one or two cases the speci-

mens were uniform brownish.

Specimens were found on the farm of the Inter-American Insti-

tute of Agriculture at various times. The first discovery was on

June 28. A large breeding population appeared near the central

buildings after rains on July 2. Although relatively few females

were taken, a series of more than a hundred was collected. Eggs
were placed ( almost invariably ) on the underside of leaves or sticks

out of the water, some at an elevation of as much as six feet; a sec-

ond breeding group was found about three hundred yards from

the first congregation in a pool in a coffee planting.

In 1951 I obtained a few specimens from the pond on the Farm,
but no breeding population was heard during the summer.

Hyla phlebodes Stejneger

Figure 64

Htjia phlebodes Stejneger, Proc. U. S. Nat. Mus., vol. 30, pp. 817-818 (type

locality, San Carlos, Costa Rica; Burgdorf and Schild coll.).

Hyla underwoodi Stuart, Univ. of Michigan, Mus. Zool. Mich. Publ., no. 29,

1935, p. 39 (part.).

Diagnosis: Small light-colored frogs with distinct irregular

markings of dark brown on the back, but lacking a light-edged

lateral brown stripe from snout to groin; tympanum distinct but

covered with pigmented skin; eye length equals snout length; heel

to eye or to between eye and nostril; a thick rounded inner tarsal

ridge; vomerine teeth between choanae; proximal phalanx of fourth

toe considerably wider than in other digits.

Description of species: Diminutive frogs, snout-to-vent 24 mm.

^ ;
width of head ( 8 mm.

) greater than length ( 7 mm.
) ;

canthus

rostralis distinct but rounded; top of head as far forward as nostril,

flat, without depression; area about nostrils not or scarcely swollen;

loreal region not or scarcely concave, sloping obliquely to mouth;
nostrils not terminal, the snout, in profile, rounded, projecting one

millimeter beyond mouth; tympanum distinct, pigmented, its upper

edge covered by a fold from eye, which curves down behind the

tympanum and continues back an indefinite distance on side; diame-

ter of tympanum (1.25 mm.) contained in length of eye (3 mm.)
approximately 2.5 times, tympanum separated from eye by 2.3 mm.;

length of eye a little longer than length of snout (2.6 mm.); width
of an eyehd (2.5 mm.) equal or sHghtly greater than interorbital
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distance; vomerine teeth in two fasciculi between middle of choa-

nae, separated from each other by a shorter distance than from

the choanae; palatal glands opening into a groove, distinctly closer

to choanae than to front of palate; tongue distinctly broader than

long, not or very slightly emarginate and not free behind; large

vocal slits near jaw, partly covered anteriorly by tongue; external

vocal sac indicated by ample folds; seemingly the sac partially

divided transversely into an anterior and posterior part.

Fig. 64. Hyla phlebodes Stejneger. K.U.M.N.H. No.

25729; Turrialba, Costa Rica; actual snout-to-vent length,

approx. 24 mm.

Arm moderately long, the wrist reaching tip of snout; digits

with broad discs, larger than tympanum; a vestige of a web be-

tween first two fingers; other fingers approximately one fourth

webbed; fold under arm obsolete; subarticular tubercles large,

single, except one on outer finger which may be bifid; supernumer-

ary tubercles indicated, but not very distinct; a large inner meta-

carpal tubercle at base of first finger, above which is a small
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nuptial swelling, but seemingly lacking nuptial asperities of any

sort; palmer tubercle rather indistinct, tripartite.

Leg short, the heel reaching to middle of eye; heels overlap when

legs are folded at right angles to body; toes with discs smaller than

those on outer linger; toes wide, the proximal joint very much
widened on the fourth toe; toes three-fourths webbed, the webs

not reaching discs; subarticular tubercle present, large, flattened;

no outer tubercle visible; no fringe on outer side of outer toe; no

inner or outer tarsal folds.

Skin generally smooth on dorsal and lateral surfaces of head and

body except for some very fine irregularities and occasional minute

pustular tubercles; chin and breast smooth, venter covered with

small granules; under face of thigh with much larger flat granules

while area about vent is smooth; vent with a short, broad, anal

flap; glandular areas just behind vent swollen, with a median

groove between; a well-developed axillary web; vocal sac with

vermiculate folds externally.

Color in life: Generally whitish cream above with a few irregu-

lar brown reticulations on head and body; femur yellow, mostly
without dark pigment; throat and vocal sac bright yellow; venter

yellowish cream; no lateral dark stripe, light edged above; iris of

eye blackish; some pigmentation in anal region; no pigment on web
of hand; some pigment on under side of outer toes.

Measurements in mm.: Snout to vent, 24; width of head, 8; length

of head, 7; length of eye, 3; tympanum diameter, 1.25; snout length,

2.6; arm, 15; hand, 7; leg, 35.5; tibia, 12; foot and tarsus, 16.

Remarks: The type locality of Htjla phlehodes is San Carlos,

Costa Rica, presumably the Commandancia de San Carlos at the

junction of the Rio Arenal and Rio San Carlos in northern Costa

Rica.

In certain of my previous publications I have followed Dr. L. C.

Stuart in considering Hyla phlebodcs Stejneger a synonym of

Hyla underwoodi. Having acquired a series of specimens of the

former from Costa Rica, it becomes most evident to me that two

distinct species are involved. Hijla underwoodi Boulenger belongs
in a different species group of the genus Hyla, characterized by a

broad brown stripe along the sides of head and body bordered

above by a white, yellow or silver colored line. In this group are

the Central American species Hyla microcephala Cope from Chi-

riqui, Panama, which may or may not be distinct from underwoodi,

and Hyla robertmertensi Taylor from Chiapas, Mexico.
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Altogether, eleven specimens of H. phlebodes were taken at Tur-
rialba (altitude about 1995 ft.). These were all solitary males
whose presence was made known by their feeble calls. Four were
obtained from weeds growing in a shallow pond near the Inter-

American Institute of Agricultural Sciences. In the pond, numer-
ous individuals of Hyla loqiiax Gaige and Stuart also were calling.

Seven other phlebodes were taken in high grass and weeds in the

environs of the pond. Here, at the same time, Hyla eleachroa and

Hyla ebraccata were found breeding in shallow rain-pools.

Cope's Hyla microcephala from mountain streams in the Depart-
ment of Chiriqui, Panama, is described as having fingers free, toes

almost fully webbed to discs; tympanum one third of the eye; eyes

prominent; heel beyond end of snout; discs not as large as tym-

panum; a narrow brown band on each side of the back and a

lateral [dark] band white-edged above; body slender with a small

head. These are characteristics which do not agree with those

of Hyla phlebodes.
I have examined two small frogs of this group from Barro Colo-

rado Island, Canal Zone (A.M.N.H. Nos. 40470-71). Superficially

they resemble Hyla phlebodes but the following differences are in

evidence: Eye golden (in preservation); sides of snout and body
with a broad stripe darker than dorsum bordered above by a light

line; eyes more prominent; discs on fingers and toes smaller, not

equal in size to tympanum; dorsal and posterior part of thigh
covered regularly with finer black dots; toes webbed almost to

discs, the webs somewhat emarginate; the proximal phalanx of the

fourth toe not equally widened; there is a trace of an inner tarsal

fold; some indistinct darker markings on silvery gray dorsum.

This is possibly the form that has been reported from Barro Colo-

rado as Hyla iinderwoodi. I have examined no specimens of imder-

icoodi from Costa Rica.

Hyla Iinderwoodi Boulenger

Figure 65

Ihjla microcephala Boulenger, Proc. Zool. Soc. London, 1898, p. 481, pi. 39,

fig. 3 ( tvpe locality, Bebedero, Costa Rica, coll. Mr. Underwood; non

Cope 1886).
Hyla Iinderwoodi Boulenger, Ann. Mag. Nat. Hist., ser. 7, vol. 3, Apr. 1899,

p. 277 (new name for Hyla microcephala preoccupied); Giinther, Biologia

Centrali-Aniericana; Reptilia and Batrachia, Sept. 1901, p. 278; (?) Dunn,
Occ. Papers Boston Soc. Nat. Hist., vol. 5, 1933, pp. 413, 420 (this is

very probably Hyla phlebodes); idem, vol. 8, 1933, pp. 64, 72 (probably
H. phlebodes); Stuart, Univ. Mich. Mus. Zool. Misc. Publ. No. 29, 1935, p.

39 (part.); Smith and Taylor, U. S. Nat. Mus. Bull. 194, 1948, p. 85

(part.).
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Despite the statement of Stuart (Univ. Mich. Mus. Zool. Misc.

Publ. No. 29, 1935, p. 39) that Mr. Parker of the British Museum
had compared a specimen of Hijla phlebodes Stejneger with the

type of Hyla iinderwoodi Boulenger and that he "states that differ-

ences, such as the shghtly greater extent of the webs on the fingers

in the type are 'trivial'," it would appear that two different species

of frogs are involved. Boulenger's statement of color, "pale brown
above uniform or with scattered brown dots" suggests that the two

forms are present in the type series. The general color and mark-

ings of pldehodes set it apart very distinctly from underwoodi. Hyla

Fig. 65. HijJa undenvoodi Boulenger. Copied from

Boulenger, Proc. Zool. See. London, 1898, pi. 39, fig. 3;

Bebedero, Costa Rica; actual length, 28 mm.

underwoodi Boulenger, Hyla microcephala Cope and Hyla rohert-

mertensi Taylor are a closely related group of species, and Hyla

phlebodes with little or no change occurs with them from Costa

Rica to Guerrero in Mexico. It is possible that it occurs also in

Panama, but I have not examined specimens from there. Smith

(1938) and Smith and Taylor (1948 loc. cit.) followed Stuart in

placing phlebodes as a synonym.
With the acquisition of a series of phlebodes from Costa Rica and

a comparison with the figure and description of underwoodi, I be-

lieve there is no question of the distinctness of the two forms in

Costa Rica, the type locality of both.
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Diagnosis: A small (28 mm.) rather slender frog, the head ap-

proximately the width of the body ( save in gravid females ) ; fingers

one-third webbed; eye length equals snout length; distinct canthus;

tympanum length half of eye; toes nearly entirely webbed; pale

brown above, uniform or with fine dots or flecks; a dusky stripe

from snout tip along side of head and body, usually edged above

with lighter color; thighs lacking pigment.

Type description: Tongue circular, slightly nicked, and moder-

ately free behind; vomerine teeth in two small groups between the

choanae, as long as the diameter of the orbit; canthus rostralis dis-

tinct; loreal region slightly oblique; interorbital space broader than

the upper eyelid; tympanum distinct, half the diameter of the eye.

Fingers one-third webbed; discs quite as large as the tympanum;
subarticular tubercles moderate. The tibiotarsal articulation reaches

between eye and tip of snout.

Skin smooth above and on the throat, granular on the [ventral

surface of] body. Pale brown above, uniform or with scattered

dark brown dots; a dark brown streak on each side of the head and

belly, passing through the eye and edged with whitish above;

thighs pigmentless; white beneath. Male with a large external

vocal sac.

Remarks: The group to which the species belongs includes Hijla

picta (Giinther), Hijla robertmertensi Taylor, Hijla microccphala

Cope, and Hyla smithi Roulenger. Hyla picta, while strongly allied

to the group, lacks vomerine teeth, and these are often absent in

younger specimens and perhaps some adults of Hyla smithi.

Hyla albomarginata Spix

Hyla albomarginata Spix, Animalia nova sive Species Novae Testudinum et

Ranarum quas in Itinere per Brasiliam Annis, 1812, 1820 . . . 1824,

2, p. 33, pi. 8, fig. 1; p. 35, pi. 8, fig. 4 (type locality, Brasil).

Hyla albomargitwta Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata

in the collection of the British Museum, 2nd ed., 1882, p. 356; Gunther,

Biologia Centrah-Americana; Reptilia and Batrachia, Sept. 1901, pp. 284,

285 (San Carlos, C. R.); Dunn, Occ. Papers Mus. Zool. Univ. Mich., No.

151, 1924, pp. 3-4 (tadpoles may be another species fide Dunn 1931); Occ.

Papers Boston Soc. Nat. Hist., vol. 5, Aug. 1931, p. 401; idem, ibid., Oct.

1931, p. 414; Wettstein, Sitzb. Akad. Wiss. Wien Math.-Natur. Kl., Abt.

1, Bd. 143, Heft. 1 and 2, 1934, p. 8 (Hamburg farm, lower Reventazon

River).

Hijpsiboas albomarginata Cope, Proc. Amer. Philos. Soc, 1886, vol. 23, p.

273 (Nicaragua, Bransford coll.); U. S. Nat. Mus. Bull, 32, 1887, p. 13.

Diagnosis: This species may be diagnosed by the following

characters: rather large species, 45 mm. (reported 60 mm. in Bra-

zilian species ) ,
the very light dorsal coloration ( yellowish or pinkish

in life), whitish flesh with small black dots when preserved;
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(dots rarely segregated into small dark spots); concealed parts

of limbs without pigment; ventral surfaces whitish; fold on vent

and outer edge of foot with a white stripe; at least occasionally a

white stripe above tympanum along side of body for some distance;

first finger with a well-developed pollex rudiment in the males bear-

ing a sharp exposed spine.

Description of species: Head broad; snout broad and depressed
with a somewhat pointed nose, the canthus rostralis indistinct or

absent, the loreal region sloping obliquely; a curving fold above

tympanum; length of eye greater than its distance from nostril but

shorter than snout; tympanum distinct, a little longer than high,

its diameter in length of eye one and one-third to one and three-

fourths times; the interorbital space much wider than an eyelid;

vomerine teeth between the large choanae, in two elongate diverg-

ing fasciculi placed somwhat diagonally or curving, extending be-

hind the posterior level of the choanae, a fasciculus a little more

than half as large as a choana; tongue relatively small; males with

vocal slits; tip of snout rounded in profile, upper lip not notched

medially; snout one and four fifths length of eye.

Arm moderate; inner fingers without web, the second one fourth,

the fifth, one third webbed; discs on fingers small, not one half size

of tympanum. Heel, bearing a soft tubercle or fold, reaches to

nostril; toes approximately three fourths webbed, the discs smaller

than those on fingers. Skin on dorsum usually rough; finely granular

especially so on sides of head; a short anal flap followed by a more
or less distinct groove bordered by tubercles; some specialized
tubercles or granules at the side of vent; abdomen granular, chest

and throat smooth; an incomplete fold across breast.

Color: General color yellowish, punctate with black dots or

flecks, these slightly larger on limbs; no pigment on concealed sur-

faces of limbs or venter; webs on toes bright red or orange; a white

line across the anal flap continued
(
when legs are folded

) along the

outer edge of leg and foot.

Remarks: I have examined specimens taken on the lower Reven-

tazon River at La Costella but did not take measurements. I have

not compared the Costa Rican form here called Hyla albotnarginata
with typical South American material. The larger tympanum, rough
or granular skin, the somewhat different arrangement of the vomer-
ine teeth, larger size, etc., suggest that the Central American and
Brazilian forms are not identical. The species is known from as

far north as Nicaragua. Specimens have been taken in the Lower
Reventazon valley, and in San Carlos, Costa Rica.
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FAMILY RANiDAE Bonaparte

Ranidae, Bonaparte, Giom. Accad. Sci. Lett. Arti Roma, vol. 49, 1831, pp.
65, 75.

A single genus, Rana, is recognized in the Costa Rican fauna.

Genus Rana Linnaeus

Rana Linnaeus, Systema Natura, ed. 10, vol. 1, 1758, p. 210.

Type of the genus: (Rana) temporaria Linnaeus.

The five ranid species known from Costa Rica fall into two rather

distinctive groups. The first group comprises Rana pipiens, Rana

macidata, and Rana palmipes; the second Rana vibicaria and Rana
warscheivitschii. The two latter species seemingly are related to

south Asian and East Indian frogs of the genus Hylorana, now re-

garded as a subgenus of Rana but very probably worthy of generic

rank.

Certain of the species names now referred to the synonymy of the

above species may prove to be worthy of recognition when ade-

quate collections are available from their type localities.

Key to Costa Rican Species of Rana

1. Body not quadrangular in cross section; tips of toes rather pointed

without terminal grooves 2

Body quadrangular in cross section; tips of toes with or without

grooves at tip 3

2. Paired lateral vocal sacs protruding near jaw angle; small puck-
ered vocal openings, open into sacs somewhat behind and

lateral to tongue; canthus rostralis rounded; heel to point

between nostril and tip of snout; dorsolateral glandular fold

broad; choanae large compared to vomerine tooth fasciculi;

nostril nearer eye than tip of snout pipiens

No vocal sacs of any kind; no vocal openings in mouth; choanae

very small compared to vomerine tooth fasciculi; canthus dis-

tinct; eye nearer tip of snout than eye maculata

3. Larger frogs, 120 mm.; vocal sacs in males; toes nearly fully

webbed with small terminal discs or pads; vocal slits; no light

round spots on posterior surface of thigh palmipes

Vocal sacs and vocal openings absent 4

4. Smaller slender frogs, 70 mm.; canthus sharp; snout rather

pointed; rounded yellow or white spots on back of thigh;

usually red color in groin and on front of thigh; lateral grooves

on terminal discs warscheivitschii

Somewhat thicker-bodied frogs, 80 mm.; no groove on digit tips;

red color often absent; no round white spots on posterior

surface of thigh; snout not pointed vibicaria
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Rana warschewitschii (Schmidt)

Figure 66

Ixalus warschewitschii Schmidt, Sitzungb. k. Akad. Wiss. math.-natur. Cl.

Wien, Bd. 24, Heft, 1, 1857, p. 11 (type locality not stated); Denkschr.

k. Akad. Wiss. math.-natur. Cl. Wien, Bd. 14, Pt. 2, 1857 (1858) pp. 241-

243, pi. 1, fig. 1-4 (type locality, "Unweit des Vulcanes Chiriqui, zwischen

6000 und 7000 hohe, Panama.")
Rana zeteki Barbour, Occ. Papers Boston Soc. Nat. Hist., vol. 5, June 24, 1925,

p. 156 (type locality, Barro Colorado Island, Canal Zone).
Rana warschewitschii zeteki Dunn, Occ. Papers Boston Soc. Nat. Hist., vol. 5,

Oct. 10, 1931, pp. 416.
Rana warschewitschii warschewitschii Dunn {he. cit.), p. 416.

Rana coeruleopunctata Steindachner, Verhandl. k. k. zool.-bot. Ges. Wien, Bd.

14, 1864, pp. 264-266, pi. 15, figs. 1, la-lc ("Fundort unbekannt"); Boul-

enger. Catalogue of the Batrachia Salientia s. Ecaudata in the collection of

the British Museum, 2nd ed. 1882, p. 50, Giinther, Biologia CentraU-Ameri-

cana, 1900, p. 205; Boulenger, Ann. and Mag. Nat. Hist., ser. 9, vol. 3,

1919, p. 412; Noble, Bull. Amer. Mus. Nat. Hist., vol. 38, 1918, p. 318;

Boulenger, Proc. Amer. Acad. Arts Sci. vol. 55, Aug. 1920, pp. 478-480.

Raniila chrysoprasina Cope, Proc. Acad. Nat. Sci. Philadelphia, 1866, pp. 129-

130 (type locality "Arriba," Costa Rica); U. S. Nat. Mus. Bull. 32, 1887,

p. 19.

Trypheropsis chrysoprasinus Cope, Proc. Acad. Nat. Sci. Philadelphia, 1868,

p. 117; Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8, 1875, p. 114, pi.

23, fig. 12.

Rana chrysoprasina Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata

in the collection of the British Museum, 2nd ed. 1882, p. 49.

Hylarana chrysoprasina Brocchi, fitude des Batraciens de I'Amerique Centrale,

livr. 2, 1882, p. 65; Steindachner, Novara, Amphib. 1867, p. 48 (not seen).

Diagnosis: A medium-sized, slender ranid reaching 57 mm. in

length in females; a sharp canthus rostralis; fingers slightly spatu-

late at tips without a terminal groove; toes with small distinct,

somewhat oval, discs, with grooves on each side of discs, but not

passing around the tip; fingers lacking web; first longer than second;

no vocal slits or vocal sac; toes approximately two thirds webbed.

Sides of head and body nearly vertical; dorsal surface of body and

head usually covered with very fine pearly tubercles.

Description of species: (K.U.M.N.H. No. 25009) Head width

(15.2 mm.) slightly less than length (16 mm.); canthus rostrahs

sharp, the edge continued in front of nostril; tip of snout extending

slightly beyond lip; head rather pointed, the tip rounded; canthus

nearly vertical, not or but slightly concave; nostril lateral, slightly

below canthal edge; tympanum oval, diagonally placed, its greatest

diameter (4 mm.) approximately two thirds of the eye length

(6.1 mm.); the distance of tympanum from eye 1.5 mm.; length of

eye equals distance of eye from nostril (4 mm.); length of snout

8.4; choanae lateral, vertically placed, facing inwards; vomerine

teeth in two small diagonal fasciculi separated from each other by

a distance about equal to that separating them from the choanae;
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palatal glands opening nearer anterior level of choanae than to
anterior end of palate; tongue relatively large with two posterior
projections closely approximated, free for half its length; no vocal
slits.

Arm moderate, the wrist not quite reaching tip of snout; first

finger a little longer than second; subarticular tubercles distinct;
a large inner metacarpal tubercle; palmar tubercle large, divided
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of tibia arranged in longitudinal rows; much of the under surface

of thigh and area below vent on posterior surfaces with smooth

granules; venter, chin and throat smooth.

Color: Above and on sides brown, the dorsolateral lines, due to

the tiny pearly granules appearing slightly whitish; legs above

brownish, barred with blackish brown, the bars extending down
on the anterior surface of thigh; posterior surface black enclosing
rounded light cream spots. Under surface of hand and foot yellow-

ish; venter grayish white, upper lip cream.

Measurements in mm.: (No. 25009 San Isidro El General, on

Pacific slope). Snout to vent, 46; width of head, 15.2; length of

head, 16; length of eye, 6.1; diameter of tympanum, 4; length of

snout, 8.4; arm, 28; hand, 12.7; leg, 74.5; tibia, 25.5; foot and tarsus,

36.

Remarks: The variation is considerable, or there are subspecies
to be considered. In the material available to me there is a series

of specimens from Los Diamantes, in which all the specimens have

the sides of the body deep brown, while the dorsal surface is dis-

tinctly lighter brown. The cream-white streak begins under eye
and continues back to arm insertion. This lies above the lighter

coloration of the upper jaw edge.

A series from neai- Turrialba, (Morehouse Finca 4 mi. south and

La Suiza, 4 to 6 miles southwest) are similar, but most of the

specimens have the sides rather lighter brown than the back, al-

though an occasional specimen has the darker brown sides. The
coloration in life of such a specimen from La Suiza (R.C.T. No.

246) is as follows: above olive brown the sides uniform dark

brown, arms light flesh to clay, the hand and the limbs darker,

barred with darker color; a cream-yellow line on lip with a whitish

line from below eye to arm insertion paralleling the former; groin

red with some yellow spots; posterior thigh black with deep orange

irregular spots; under side of thigh very bright orange-red extend-

ing on under side of tibia and foot; front of thigh yellowish cream

flecked with red, and a dark knee spot; chin sulphur to greenish

yellow with some flecks or red reticulation under arm and hand.

The elevation of the La Suiza locality is 2500 ft. more or less.

A specimen taken at Isla Bonita on Volcan Poas differs very mark-

edly from other specimens taken in the same locality. It is uniform

deep bluish black, the skin lacking all trace of the fine pearl-

tipped granules. The leg in life was somewhat red on the under

surfaces while the two or three small spots on the black posterior
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face of the thigh were yellow. The under surface of the chin,

anterior two thirds of venter and anterior third of ventral part of

thigh was strongly clouded with grayish black. The spot at the

front point of arm insertion is well defined. The under surface

of the hand and foot is blackish, with some yellowish areas. This

specimen is a male with a large nuptial gland on first finger. Traces

of the leg bands are visible only on the front face of the thigh.

The snout-to-vent measurement is 52 mm.
A second specimen, also a male, lacks the pearly tubercles but

the skin is finely corrugated or pebbled with smooth granules. It

is olive brown on the dorsum and sides and the banding on the

legs is distinct. The ventral surfaces are less distinctly mottled,

and the white line from the eye to the arm is distinct.

A total of 54 specimens have been examined from Costa Rica.

Aside from localities already mentioned is one specimen from Car-

tago and several from Los Diamantes near Guapiles. The species

has been reported from Suretka and Navarro.

Rana zeteki, which has been regarded as a subspecies of this

species, is described as follows: "A Rana closely related to Rana

ivarschewitschii (Schmidt) = Rana caerulopunctata [sic] (auct.)

and differing conspicuously in having a wholly black throat, chest

and upper belly instead of an ashy-gray venter; dark, not pink,

anterior aspects of the thighs; inconspicuously instead of heavily

cross-barred tibia; the white stripe on the upper lip extending to

beneath the eye instead of to the tip of the snout; the dorsum much

less coarsely granular; the feet and webs largely black instead of

largely coral pink; a distinctly shorter hind leg and more massive

thigh." The type is No. 10031 M.C.Z. from Barro Colorado Island,

Gatun Lake, Canal Zone
(

four paratypes )
.

Rana coeruleopunctata Steindachner* is a species described in a

work dealing with species from many localities. The type locality

of this species is not known ("Fundort unbekannt"). Whether or

not this species actually originated in Central America has not

been decided beyond question. The description is detailed and a

reasonably good figure is given. Certain characters given by

Steindachner for the form, differ from those in specimens I have

before me from Costa Rica, probably the most significant being,

the bluegreen spotting on the dorsal surface of the body. This

is distinct and extensive as shown in the figure.

« steindachner, Verhandl. k. k. zool.-bot. Ges. Wien, Bd. 14, 1864, pp. 264-266 pi. 15.

fig. 1, la, lb. Ic
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Rana vibicaria ( Cope )

Figure 67

Levirana vibicaria Cope, Proc. Amer. Philos. Soc. Philadelphia, 1894, p. 197

(type locality "Rancho Redondo, on the divide of the Irazu range"; "Isla

Nueva near the head of the Rio Sucio on the Atlantic side. G. K. Cherrie

coll.); Giinther, Biologia Centrali- Americana; Reptilia and Batrachia, Feb.,

1900, p. 206.

? Rana godmani Giinther, Biologia Centrali-Americana; Reptilia and Batrachia,
Feb. 1900, p. 204, pi. 63, fig. a and a', (type locaHty Rio Sucio, Costa Rica,
Underwood coll.); Boulenger, Ann. Mag. Nat. Hist., ser. 9, vol. 3, 1919,
p. 411; and Proc. Amer. Acad. Arts Sci., vol. 55, No. 9, 1920, pp. 462-464.

Rana vibicaria Dunn, Proc. Biol. Soc. Washington, vol. 35, 1922, pp. 221-222,
( Crater, Volcan Poas ) .

Diagnosis: A moderately large, slender-bodied frog measuring
70 mm. snout to vent. Snout short, wide with a sharp canthus ros-

tralis angulated at nostril, which is nearly on the canthus ; tym-

panum rounded, its diameter seven tenths of the length of eye

opening; sides of body and head vertical; tongue deeply notched

behind; slight terminal swelling on tips of toes; first finger shorter

than second; toes half webbed; a thick dorsolateral glandular fold;

no dermal folds or tubercles; ventral surface of body yellowish.

Description of the species: Rather large ranids, the head as wide

as or a little wider than the body, but width distinctly less than

head length; canthus rostralis distinct, rounded on edge, curving

from eye to nostril; in front of nostril snout rather long, deflected

down a little, presenting a flattened triangular area immediately in

front of nostrils; tip of snout, in profile, rounded to lip, projecting

distinctly beyond lip for two millimeters; loreal region somewhat

concave, the upper face vertical the lower sloping obliquely to lip;

tympanum large, in younger specimens its diameter about one half

length of eye; in large females "tympanum nearly size of eye,"

length of eye greater than its distance from nostril but shorter than

the length of snout; nostril approximately midway between eye and

tip of snout; width of an eyelid equal to the interorbital width; a

continuous dorsolateral glandular fold from eye to near end of

rump; a small narrow supratemporal fold branching from it and

passing diagonally down behind tympanum.

Tongue lanceolate deeply emarginate posteriorly, forming two

rounded projections; vomerine teeth in two oblique series between

choanae, which are about size of a tooth fasciculus.

Arm rather long the wrist reaching tip of snout; tips of fingers

not or slightly swollen, the first distinctly longer than second,

minutely shorter than fourth; proximal subarticular tubercles dis-

tinct; inner metacarpal tubercle elongate, palmar tubercle distinct,
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Fig. 67. Rana vibicoria (Cope). Figure (Rana godmani) copied
from Giinthcr, Biologia Centrali-Americana; Reptilia and Batrachia,

1900, pi. 63, fig. a and a^; Rio Sucio, Costa Rica; probably about

natural size.
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partly divided; no trace of webbing, and none or but slight ridges
on sides of fingers; heel to a point just anterior to eye, when legs

are placed at right angles to body heels touch or barely overlap;

tips of toes with flattened pads, lacking terminal grooves; first

toes less than half webbed; between second and third the web
reaches two thirds length of second; between third and fourth

the web is three fifths length of third; between fourth and fifth web
reaches two thirds length of the fifth toe; the web however on all

toes continued as a strong fringe to pads; an elongate inner meta-

tarsal tubercle, a small rounded outer tubercle; no distinct tarsal

fold, but a thickened tarsal ridge, the individual glandules usually
visible through skin.

Skin smooth, above and below save for a few scattered pustules
on dorsum, and a granular area on the mesial posteroventral part
of thigh. Vent high, followed by a groove bordered by two indefi-

nite folds.

Measurements in mm. of Rana vibicaria (type series after Boulenger, loc. cit.)
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godmani vibicaria

1. First finger shorter than second Longer than second.
2. Muzzle short and wide, not pro- Muzzle rather elongate, feebly pro-

jecting beyond lip border jecting beyond mouth.
3. Vomerine teeth absent Vomerine teeth in obHque groups.
4. Sole of foot with one inner tubercle. Sole with an inner and outer meta-

tarsal tubercle.

5. Integument smooth Some dorsal tubercles.

6. Two rows of black spots Spots scattered on back.

7. Lips with a shaded dark border Lips with a white or silvery stripe.

8. Head wider than long Head longer than wide.

It is possible that two species actually are present in Costa Rica.

Future collections will prove the facts beyond question. I am fol-

lowing Boulenger in my treatment here. '

Rana pipiens Schreber

Rana pipiens Schreber, Der Naturforscher, Halle, vol. 18, 1782, p. 185, pi. 4,

(type locality. Raccoon, Gloucester Co., New Jersey, U.S.A.); Kellogg,
U. S. Nat. Mus. Bull. 160, 1932, pp. 203-213, figs, la, 24; Smith and Taylor,
U. S. Nat. Mus. Bull. 194, 1948, p. 98; Wettstein, Sitzungsb. Akad. Wiss.
Wien, math.-naturw. Kl. Abt. 1, Bd. 143, Heft. 1/2, 1934, p. 4-5 (Finca
Guayabillos, 2200 m. on Volcan Irazii, Costa Rica).

Rana halecina Daudin, Histoire naturelle des rainettes, des grenouilles et des
crapauds 1803, p. 41; Boulenger, Catalogue of the Batrachia Salientia s.

Ecaudata in the collection of the British Museum 2nd ed., 1882, p. 41;
Cope, U. S. Nat. Mus. Bull. 32, 1887, p. 19 (part.); Giinther, Biologia,
Centrali-Americana; ReptiUa and Batrachia, Feb. 1900, p. 198; Boulenger,
Proc. Amer. Acad. Arts and Sci., vol. 55, no. 9, Aug. 1920, p. 433-434.
(part.).

R[ana] v[irescens] austricola Cope, U. S. Nat. Mus. Bull. 34, 1889, pp. 398-399
(Mexico); Werner, Verb. k. k. zool.-bot. Gesells. Wien, Jahrg. 1896, p. 7.

Raiia austricola Noble, Bull. Amer. Mus. Nat. Hist., vol. 38, 1918, p. 315, pi.

15, fig. 1 (Nicaragua).
? Rana macroglossa Brocchi, Bull. Soc. Philom. ser. 7, vol. 1, no. 4, p. 177

(type locality, plateau of Guatemala). Brocchi, fitude des Batraciens de
TAmerique Centrale; Mission Scientifique au Mexique . . . hvr. 1,

1882, p. 12, pi. 3, fig. 1-lc [I am not certain that this species should be
placed in the synonymy of Rana pipiens].

Diagnosis: Large frogs, 80 mm. snout to vent; vomerine teeth

in two fasciculi, closer to each other than to choanae, between pos-

terior half of choanae; eye about equal to snout-length; a pair of

broad dorsolateral folds extending from eye to groin but usually
broken on rump; belly very feebly granulate; latter half of thighs

more distinctly granulate; toes obtusely pointed more than two-

thirds webbed; tarsal fold weak; strong inner metatarsal tubercles;

outer small indistinct; heel reaching to between eye and tip of

snout; body olive to gray, spotted strongly with black; below im-

maculate.

Description of species: (K.U.M.N.H. No. 121); Head elongate
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oval, its length (
31 mm.

) distinctly greater than its width
(

29 mm.
) ;

eye large its length ( 10 mm.
) greater than its distance from nostril

(
6.8 mm.

) ;
nostril nearer eye than tip of snout; tympanum large

subcircular, its diameter (7.3 mm.) approximately three fourths

of eye length; canthus distinct but rounded; nostrils swollen but

with none or but a slight depression between them; upper edge
of loreal region vertical, lower part sloping obliquely to lip, leaving
loreal region concave; tip of snout curving from nostrils down to

lip, barely extending beyond mouth; width of an eyelid (6 mm.)
greater than interorbital width

(
4 mm.

)
.

Tongue somewhat arrow-shaped, deeply notched, leaving two

mammae-like projections posteriorly; fasciculi of vomerine teeth

diagonally placed between choanae, separated from each other

by a distance half as great as that separating them from choanae;

vocal sacs external, posterior to angle of jaw; the small, puckered,
lateral vocal openings are far back in the mouth; jaw thickened,

forming an indistinct ledge below eye; an elongate glandular fold

from angle of jaw to above arm; a broad dorsolateral fold on ridge
from eye to end of rump usually broken behind sacrum; a few

short ridges and tubercles between dorsolateral folds.

Arm rather short the wrist reaching tip of snout; first finger

longer than second (much thickened at base in males), a large

elongate flattened inner metacarpal tubercle at base of first finger;

a large irregular, flat palmar tubercle; subarticular tubercles dis-

tinct rather low; one, two or no supernumerary tubercles; male with

a large nuptial gland on base and dorsal part of first finger; toes

narrowed, but rounded at tips; trace of dermal ridges on inner

sides of fingers two and three.

Leg rather long, the heel reaching to nostril (sometimes to tip of

snout in younger specimens); toes three-fourths to four-fifths

webbed the web notched or emarginate between toes. A large meta-

tarsal tubercle at the base of first toe, its edge compressed, free; no

outer tubercle; a slight tarsal ridge on inner side of tarsus and a simi-

lar ridge indicated on outer side; subarticular tubercles elongate,

slightly compressed.
Skin above rather rough with wrinkles and tubercles; two indis-

tinct tubercular rows from sacrum meet at end of urostyle; sides

finely wrinkled, with a few tubercles near the dorsolateral line;

ventral surfaces smooth with a wrinkle or fold across breast; much
of the posterior face of thigh and part of the ventral face with

fine granules; under a lens some of these appear to be capped with

a fine pearl tip.
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Color: Olive above in life
(
brownish gray in preservative ) ;

back

with two rows of dark brown spots somewhat diffuse anteriorly,

discrete posteriorly; a canthal mark; two lateral rows of black spots;

legs and arms with darker transverse bands with a longitudinal dark

mark on left tibia; back face of femur dull yellowish brown, with

heavy dark reticulation; a black mark on front of upper arm; a

canthal black streak continued behind eye above tympanum. Ven-

ter and under side of limbs immaculate; under surface of foot and

hands grayish.

Measurements in mm.: Snout to vent, 80; length of head, 31;

width of head, 29; diameter of tympanum, 7.2; length of eye, 10.3;

length of snout, 14; arm, 50; hand, 21; leg, 134; tibia, 45; foot and

tarsus, 66.

Remarks: All specimens are brownish olive with black spots on

dorsum in two to four rows. The vomerine teeth are variable;

sometimes arranged diagonally, converging toward the median

line; sometimes the groups are practically transverse. The size of

the groups varies. Some are no larger than the choanae, others

are one and one-half times the size of the choana; the proportional

size of the choanae vary but little. The ventral coloration is similar

in all.

The subspecific forms of Rana pipiens are not considered here.

It is very difficult to find sufficient fixed characters to distinguish

this form from its near relatives in Mexico and elsewhere. The form

has been distinguished under the name R. austricola.

Rana maculata Brocchi

Rana maculata Brocchi, Bull. Soc. Philom. ser. 7, vol. 1, No. 4, p. 178 (type
locality Totonicapam Guatemala); fitude des

Batraciens^
de FAmerique

Centrale, Mission Scientifique au Mexique et dans I'Amerique Centrale,

livr. 1, 1881, p. 13, pi. 3, figs. 2, 2c.

Rana vivescens austricola Werner, Verb. k. k. zool.-bot. Gesells, Wien, Jahrg.

1896, p. 7 (part.).
Rana pipiens Kellogg, U. S. Nat. Bull. 160, 1932, pp. 203-213 (part.).

Rana halecina Boulenger, Proc. Amer. Acad. Arts Sci., vol. 55, No. 9, Aug.

1920, pp. 433-443, (part.).

The presence of a frog on the Caribbean side of Costa Rica

related to Rana pipiens but differing from it specificially is at-

tested to by three specimens from Peralta, Costa Rica. Super-

ficially they would seem to belong to Rana pipiens but their general

habitus, details of coloration, the absence of the lateral vocal sacs

in the male as well as the absence of the small, puckered, vocal

perforations far back in the mouth near the jaw angles, all prove

the presence of a distinct species. Occurring also in Costa Rica
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is a species much more frequently encountered that does belong

to the Rana pipiens complex. Specimens of the latter species were

taken above Isla Bonita (7500 ft.) Volcan Poas at Turrialba, Car-

tage. Moravia and at San Isidro on the Pacific lowland.

By direct comparisons of two specimens one of macidata and a

specimen of pipiens from Turrialba the following structural differ-

ences are discernible:

1. Diameter of choanae in distance 1. Approximately 4 times

between, 7-8 times

2. Vomerine tooth fasciculus 8 times 2. IVa times

size of choana

3. Palatal groove midway between 3. Nearer anterior end of palate

vomerine teeth and end of palate

or nearer the teeth

4. No vocal opening or external sac 4. Vocal openings and external sac

5. Ridge on inner side of 2 and 3 5. Less distinct

Unger
6. Hand and foot smaller 6. Hand and foot larger

Diagnosis: Related to Rana pipiens but differing in having very

small choanae several times smaller than vomerine tooth groups;

absence of vocal slits or openings; smaller hands; mottled or spotted

ventral coloration; posterior face of thighs black, with white dots

or vermiculations.

Description of species: (From K.U.M.N.H. No. 2978 Collected

by Marco Tullio Pacheco, at Peralta C. R.
)

Snout to vent 75 mm.;

width of head (27 mm.) approximately equal to length (26.8 mm.);
canthus rostralis distinct to nostril and some angularity evident

anterior to nostrils; latter nearer eye than tip of snout; areas about

nostrils not or but slightly swollen; tympanum diameter (6.5 mm.)

approximately three fourth eye length (
8.3 mm.

) ; length of snout

11 mm.; snout oval, in profile sloping to lip; upper loreal region

vertical somewhat concave, lower part sloping obliquely to lip edge,

the skin on jaw seemingly thickened and continued under tym-

panum to behind jaw angle as a continuous skinfold; a dorsolateral

glandular fold from eye to behind sacrum followed in line by some

elongate tubercles; a branch from this fold runs down diagonally

behind the tympanum almost contiguous with the fold from upper

jaw; eyelid wider than interorbital interval; tongue somewhat

cordiform with two rather widely separated posterior horns, and

free for half its length; vomerine teeth in two large transverse

fasciculi separated from the tiny choanae by one third length of one

fasciculus and from each other by less than half that distance;
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diameter of choanae in distance between them approximately 8

times; (male without vocal slits or openings).

Arm rather slender, the skin shining smooth; first finger longer

than second; an elongate flat inner metatarsal tubercle; dorsal part

of first finger with a nuptial area
(

not unlike that in male ) covered

with fine nuptial asperities; subarticular tubercles distinct; three

supernumerary tubercles on palm; two large palmar tubercles the

inner rounded somewhat the outer elongate; trace of lateral ridges

on fingers; more pronounced on inner edges of second and third

fingers.

Legs rather short, the end of heel reaching the tip of snout; a

light-colored tarsal fold or ridge present; inner metatarsal tubercle

compressed with a free edge; toes four-fifths webbed the web
somewhat emarginate between toes; no outer metatarsal tubercle;

subarticular tubercles elongate, compressed.

Skin generally smooth with some dorsal irregular ridges between

dorsolateral lines; a few irregular tubercles on sides; venter smooth,

lower part of posterior face and posterior part of ventral face of

thigh very finely granular, the granules each with a minute pearly

tip; vent opens at upper level of thigh; dorsal surface of tibia and

tarsus and area lateral to and above vent with minute pearly spi-

nules.

Color: In preservation dark brown, with two series of rather large

spots on dorsum, the first pair smallest on inner part of eyelid; sides

with two rows of spots the ground color growing lighter low on

side; venter dirty white with numerous gray-black or black flecks,

or marbling, on chin, breast, and under side of arms and legs.

Under surface of hands and feet black; a black loreal line continued

behind eye; upper surface of arm and leg dark with black spots;

posterior face of thigh deep black with small white or light lavender

spots or vermiculations.

Measurements in mm.: Snout to vent, 75; length of head, 26.8

width of head, 27; length of snout, 11; diameter of tympanum, 6.5

length of eye, 8.3; arm, 43; hand, 17; leg, 125; tibia, 42; foot, 41

tarsus, 21.

Remarks: The three specimens of this form are all from Peralta,

collected by Prof. Marco Tulio Pacheco and presented to the Mu-

seum Collection.

Whether this is actually identical with Brocchi's maciilata can-

not be determined until the type is re-examined critically.
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Rana palmipes Spix

Rana palmipes Spix, Animalia Nova, sive species novae testudinum et ranarum
quas in itinera per Brasiliam 1824, p. 5, pi. 5, fig. 1. (type
locality, Brazil ) ; Boulenger, Catalogue of the Batrachia Salientia s. Ecaudata
in the collection of the British Mus., p. 48; Ann. and Mag. Nat. Hist.,
ser. 6, vol. 2, 1888, p. 40; idem, vol. 8, 1891, p. 453; Cope, U. S. Nat.
Mus. Bull. No. 32, 1887, p. 19; Giinther, Biologia CentraU-Americana;
Reptilia and Batrachia, Feb. 1900, pp. 202-203. ( Mexico; Verapaz, Guate-
mala; northern parts of tropical America); Noble, Bull. Amer. Mus. Nat.

Hist., vol. 38, 1918, p. 316, pi. 14; Kellogg, U. S. Nat. Mus. Bull.

160, 1932, pp. 200-202; Boulenger, Proc. Amer. Acad. Arts Sci., vol.

5.5, No. 9, Aug. 1920, pp. 473-477; Smith and Taylor, U. S. Nat. Mus.
Bull. 194, 1948, pp. 98-99.

Ramila brevipalmata Cope, Proc. Acad. Nat. Sci. Philadelphia, 1874, p.
131; Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8, 1870, p. 114 (Pico
Blanco, C.R.)

Rana vallianti Brocchi, Bull. Soc. Philom., ser. 7, vol. 1, 1877, p. 175.
Mission Scientifique au Mexique et dans TAmerique Centrale; fitude des
Batraciens de I'Amerique Centrale, livr. 1, 1882, p. 11, pi. 2. (type locality,
Mullins River near Belize, British Honduras).

Rana melanosoma Giinther, Biologia CentraH-Americana; Reptilia and Batra-

chia, Feb. 1900, pp. 203-204, pi. 63, fig. B {jide Boulenger); (type locality,

Dueiias, Guatemala, and Hacienda Rosa de Jericho, 3250 ft. Nicaragua).

Diagnosis: A large frog, snout to vent 110 mm.; vomerine teeth

in small oblique groups equally spaced between the posterior bord-

ers of choanae; eye large, very prominent; heel to a point between

eye and snout tip; toes with small terminal discs, usually nearly

fully webbed; no tarsal fold; inner metatarsal tubercle elliptic;

no outer tubercle present; males with vocal slits; a glandular dorso-

lateral fold from eye to near femur; belly smooth. In Ufe, an-

teriorly greenish, the body brownish or grayish posteriorly.

Description of species: (R.C.T. No. 78 from Turrialba. C. R.)

Body elongate, the head oval, wider than body, its length (44 mm.)
greater than its width

(
39 mm.

) ; tympanum large, ( 10 x 8.5 mm. )

the greatest diameter diagonal; length of eye (
12 mm.

) slightly

greater than distance from nostril (10 mm.), shorter than snout

( 16 mm.
) ;

canthus rostralis distinct, rounded, the loreal region

concave; nostrils on line of canthus, prominent; a slight, broad,

medial, longitudinal depression on snout, continued to between

nostrils; upper part of loreal region nearly vertical, lower part

sloping obliquely to lip; upper jaw thick, somewhat elevated;

width of an eyelid approximately equal to interorbital width; nostril

closer to eye than to median point on upper lip; snout projecting

slightly.

Choanae transverse; vomerine teeth in two diagonal fasciculi,

situated between and extending slightly behind choanae, separated
from each other by a distance equal to that separating them from

choanae; tongue arrow-shaped, deeply notched behind between
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two long projections. (
No trace of vocal sac or vocal slits in males ) .

Arm moderately slender, the wrist barely reaching tip of snout;

fingers slender, very slightly swollen at tips; first finger a little

longer than second, about equal in length to fourth, thickened at

its base by the inner metacarpal tubercle; palmar tubercles obsolete

or small; no web on hand but distinct lateral ridges on each digit;

heel reaches anterior edge of eye; when legs are folded at right

angles to body, the heels touch or barely overlap; tips of toes

swollen and somewhat dilated at tip; toes fully webbed; a small

inner metatarsal tubercle; outer metatarsal tubercle obsolete; distinct

fringe or fold on outer edge of fifth and inner edge of first toe; sub-

articular tubercles distinct; a tarsal ridge, somewhat rounded.

Skin above with a pair of dorsolateral glandular folds extending

from orbit to near groin (
often continued to end of body ) ,

none or

the merest trace of a posttympanic fold; back with very minute

pearly-tipped spinules intermixed with larger similar tubercles;

tubercles on tibia tending to form three longitudinal lines; ventral

surfaces smooth (or in males with very numerous fine tubercles);

an area of indistinct granulation below vent; anal flap very short,

the vent high, on dorsal level of thigh.

Color: Anterior part of body greenish especially on head and

shoulders; brownish or bronze on the posterior part of body and on

limbs; dorsolateral fold colored like body; numerous small flecks of

black on dorsum; sides gray or gray-brown with numerous rounded

black spots; posterior aspect of thigh black, reticulated with cream;

legs indistinctly barred with darker; under surface dirty yellowish

white, somewhat clouded with darker; under side of foot dusky.

Measurements in mm.: (from R.C.T. No. 78 5 .) Snout to vent,

114; width of head, 39; length of head, 44; tympanum, 10x8.5;

length of snout, 16; arm, 58; hand, 27; leg, 162; tibia, 53; foot and

tarsus, 76.

Remarks: This large species was found at Turrialba in a small

artificial lake on the grounds of the Inter-American Institute of

Agriculture. Here it was common. Specimens were taken also at

Moravia in a small pond.

FAMILY MiCROHYLiDAE Parker

Microhylidae Parker, Monograph of the Frogs of the Family Microhylidae,

London, 1934, p. 19.

The family Microhylidae, comprising the narrow-mouthed toads,

a group specialized largely for burrowing, is rather meagerly repre-

sented in North America; only two genera, Microhyla and Hypo-
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pachus, being recognized north of Panama. Five other genera occur

in South America.

Both genera are represented in Costa Bica and both are rather

widespread in the Western Hemisphere. Hypopachus is known
from Texas southward through Mexico and Central America to

South America where it extends to Bohvia, Paraguay and Brazil.

The greatest amount of speciation in the genus seems to have taken

place in southern Mexico and northern Central America. Microhijla,

as now interpreted, has representatives in the Western Hemisphere
from Nebraska and southeastern United States, south into Mexico

and Central America; in South America it reaches Ecuador and

southern Brazil. The genus likewise occurs in South Asia.

Until Parker's 1934 revision of the Family Microhylidae appeared,
a third genus, Glossostoma, was recognized for the species aterri-

mwn; but Parker has shown that it is merely a large species of

MicrohijJa and the most primitive of the American forms of that

genus.

Microhijla pictiventris, known from Nicaragua, a small
(

22.5 mm.

long) species characterized by a black venter bearing large cream

spots, is reported by Dunn
(

1949
)

from Costa Bica
(

Atlantic low-

lands without specific locality).

The Microhylid frogs are largely burrowing, and while rarely

seen may be recognized by their call, a "baa-a-a" which is character-

istically reminiscent of the call of sheep and goats, though lacking

the force of the call of those animals.

The heads of these amphibians are very small in proportion to

the size of the body and the snout is much reduced. The meta-

tarsal tubercles on the feet are enlarged and seem to be adapted
for burrowing.

Genus Hypopachus Keferstein

Hypopachus Keferstein, Nachricht. konig. Ges. Wiss. Georg-Aueusts Univ.

Gottingen, 1867, p. 352.

Type of genus: Hypopachus seebachii Keferstein [= Engy stoma

variolostim Cope].

Hypopachus variolosus (Cope)

Figuj-e 68

Engystoma variolostim Cope, Proc. Acad. Nat. Sci. Philadelphia, 1866, p. 131

(type locaHty, "Arriba," Costa Rica, Chas. N. Riotte, coll.); Brocchi, Bull.

Soc. Philom., Paris, ser. 7, vol. 1, p. 192.

Systoma variolosum Cope, Joum. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 6,

1867, p. 194.

Hypopachus seebachii Keferstein, Nachricht. kbnigl. Gesell. Wiss. Georg-Au-
gusts Univ. Gottingen, 1867, p. 352 (body length, 48 mm. including head.



Taylor: Review of Frogs of Costa Rica 911

6 mm.; body breadth, 35 mm.; leg, 50 mm.; arm, 25 mm. Costa Rica.);
Arch, fiir Naturg., Jahrb. 34, vol. 1, 1868, p. 293, pi. 9, figs. 1, 2 (lateral
view, and pectoral girdle).

Hypopachus variolosus Cope, Proc. Amer. Philos. Soc, vol. 11, 1869, pp. 166-
167; Journ. Acad. Nat. Sci. Philadelphia, ser. 2, vol. 8, 1875, pp. 101;
Brocchi, fitude des Batraciens de I'Amerique Centrale; Mission Scientifique
au Mexique et dans I'Amerique Centrale, livr. 2, 1882, pp. 92-93, pi. x,

fig. 2 (probably only part.); Boulenger, Catalogue of the Batrachia SaUentia
s. Ecaudata in the collection of the British Museum, 2nd ed., 1882, p. 159;
Cope, U. S. Nat. Mus. Bull. No. 32, 1887, p. 18; Gunther, Biologia Centrali-

Americana; Reptifia and Batrachia, Feb. 1900, p. 211 (part.) (Bebedero,
and San Jose, Costa Rica; Mexican references are to other species); Nieden,
Das Tierreich, Lief. 49, Anura II, p. 70, (part.)- Mirando-Ribeiro, Arch.
Mus. Nac. Rio de Janeiro, vol. 27, pp. 191, 226, fig. 102; Kellogg, U. S.

Nat. Mus. Bull. No. 159, 1932, p. 184 (part.); Parker, Monograph of the

Frogs of the Family Microhyhdae, 1934, London, pp. 112-113 (All speci-
mens known from Costa Rica listed); Dunn, Amer. Mus. Novitates No.
1419, May 9, 1949, p. 3.

Diagnosis: A fat, triangular body; snout extremely short; eye very

small; mouth narrow; fingers without web; feet narrow with a web
remnant; two large prominent metatarsal tubercles; above lavender

to brown, mottled or spotted black; a dark lateral stripe; belly

blackish with rounded cream spots; a light diagonal line from eye to

insertion of arm; tympanum not visible; no vomerine, or jaw
teeth.

Description of species: (K.U.M.N.H. No. 28338.) Head small,

triangular, its width at tympanic region (8 mm.) about equal to

its length (7.6 mm.); eye small, its length 3.2 mm.; snout length 4.3

mm.; eye to nostril 2.3 mm.; width of an upper eyelid (2.3 mm.)
in interorbital distance (4.6 mm.) twice; tip of snout rounded ex-

tending slightly beyond mouth, and in lateral profile slopes sharply

back to lip; a deep groove from eye to arm insertion; a groove cross-

ing back end of jaw can be traced some distance across chin.

Tongue broader anteriorly than posteriorly, longer than broad,

free, save at its anterior end; no teeth; posterior part of choanae

visible when seen from below, the remainder concealed by an

overhanging shelf; a broad fleshy elevation on palate in front

of oesophagus, the surface longitudinally grooved; preceding this is

a narrow fleshy fold, its transverse length three to four times its

width, the ends slightly free.

Arm short, fingers free, the first distinctly shorter than second;

subarticular tubercles low but distinct; outer palmar tubercle larg-

est, that at base of first finger smallest; tips of fingers not or min-

utely widened, the fingers rounded without trace of lateral ridges;

legs very short, the toes webbed at the base (about ^ to A); inner

toe very short; fifth shorter than third; the tips of all digits shghtly

narrowed and swollen on under surface of tip; subarticular tubercles
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distinct; no supernumerary tubercles on either hands or feet; inner

metatarsal tubercle large, elevated, about 3 mm. long at its base,

and 1 mm. high; outer tubercle smaller, a little less than 2 mm. wide

at base, the two separated by about 1 mm., no tarsal ridges or

tubercles.

;*.'

'-V.V

Fig. 68. Hypopachus variolosus (Cope). K.U.M.N.H. No. 28338;
Cartago, Costa Rica; actual snout-to-vent length, 45 mm.

Skin of back thick, leathery, generally smooth, as is entire venter;

region surrounding anal opening with numerous minute, spiny,

pearl-tipped pustules; under a lens a few smaller pearl-tipped pus-
tules are visible on tibia, on rump and in groin.

Color: Dorsal surface purplish or lavender-brown; a large irregu-

lar black spot in groin with an irregular broken stripe, extending
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foward on back, often reaching shoulders; a diagonal dark stripe
on side of head continuing above arm to groin area; bordering this

above is a broad irregular stripe, lighter than remainder of dorsum;
chin and throat brown to lavender; belly dark with large cream

spots, often rounded; a diagonal light line from eye to arm; a black

bar across folded limbs.

Measurements in mm.: (K.U.M.N.H. No. 2473.) Snout to vent

length, 45; head width, 8; head length, 7.6; arm and hand, 23.7;

leg, 50; tibia, 16; tarsus and foot, 27.

Variation: Certain of the specimens show a few large pustules
on the back while the entire surface is covered with minute pearly
tubercles. The males are light chocolate-brown above and the

pearly pustules are stronger and larger, visible to the naked eye.
Pustules likewise are strongly developed over the lower jaw and

lip with a few bordering the upper lip. Males are lighter than fe-

males on the belly and on the anterior part of the venter. The
subcircular disc on the venter is more or less defined (used in

clasping) but it is seemingly entirely absent in females. The feet

of the males are about half webbed, but the webbing is irregular.

A scalloped fringe extends to near the tip of the fourth toe. (Males
however differ among themselves in respect to the amount of

webbing. )
An ample, vocal sac is present in males, the vocal slits

in the mouth being very large. The external skin of the vocal sac

is blackish. Occasional specimens show a groove or a slight fold

across head just back of orbits.

The relationship of this species is not well known. Several forms

are recognized in northern Central America and Mexico. The genus
also has representatives in South America.

Specimens of this species were captured along the wet streets

in the environs of Cartago, Costa Rica, in small water pools after

a rain. The males were calling, the voice resembling the "baa" of

a sheep. Females were collected but no pairs were found clasping.

When approached the animals sank under the surface of the water

to the bottom where for a time they remained motionless.

Genus Microhyla Tschudi

Microhyla Tschudi, Mem. Soc. Sci. Neuchatel, vol. 2, 1939, pp. 28, 71.

Type of genus: Hylaplesia achatij^a Boie (nomen nudum)
[= Microhyla achatina Tschudi].

Two species are reported as occurring in Costa Rica. One

Microhyla aterrima is the largest species of the genus (55 mm.);
the other is diminutive the type measuring 22.5 mm.
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Key to Costa Rican Microhyla

Larger. Color gray black to black above and below lacking white

marks on ventral surfaces aterrima

Smaller. Olivaceous brown above; a black band with a pale superior

border from muzzle to lower part of groin; below black with

large white spots on venter, and smaller white spots under

hind limbs pictiventris

Microhyla aterrima (Giinther)

Figure 69

Glossostoma oterrimtim Giinther, Biologia Centrali-Americana; Reptilia and
Batrachia, Feb. 1900, pp. 210-211, pi. 64, fig. A (type locality, Costa

Rica; British Mus. No. 1902.5.12.6$; Underwood, collector); Nieden, Das
Tierreich,

Lief.^ 46, Anura II, Sept. 1926, pp. 68-69, fig. 45 (outUne draw-

ing of Giinther's figure).

Gastrophnjne aterrima Parker, Occ. Papers Mus. Zool. Univ. Michigan, no. 187,

1927, p. 5.

Microhyla aterrima Parker, A Monograph of the Frogs of the Family Micro-

hylidae, 1934, pp. 143-144 (Pena Lisa, Colombia, 300 ft. and Rio Durango,
northwest Ecuador); Dunn, Amer. Mus. Novitates, no. 1419, May 9, 1949,
pp. 16-17 (Carillo, Atlantic lowlands of Costa Rica; Muzo, 840 m. eleva-

tion, in "the middle Magdelena forest," Dept. Boyaca, Colombia. Incor-

rectly gives the date, 1902 as the date of the type description).

Diagnosis: Snout rather narrowed, rounded at tip, one and two

thirds as long as eye; skin of head and dorsal surface appearing

smooth; eyes small, the width of an eyelid in interorbital distance

2/2 to 2/4 times; no canthus rostralis; numerous minute pearly tu-

bercles on upper lip, the outer parts of chin, on arm, hand, foot

and on posterior part of tibia; limbs short, the tibiotarsal articula-

tion reaching to a point some distance behind tympanic region;

tympanum not visible; fingers short, free of web; foot less than one

half webbed. Color black above, dark grayish below.

Description of species: (from K.U.M.N.H. No. 28173.) Head

distinctly wider than long; snout slightly rounded at tip; a curving

fold crosses head behind eyes and a slight groove can be traced

from it, across tympanic region and jaw; tympanum covered by
thick skin but its outline can be discerned by its elevated edges,

its diameter about two thirds of eye length; snout rounded trans-

versely, the canthus rostralis lacking; a slight depression behind

nostril; loreal region strongly oblique; length of eye-opening equal
to the distance between eye and nostril, and contained in inter-

orbital distance VA times; tongue a rounded oval, free for two thirds

of its length, not notched posteriorly; choanae of moderate size,

widely separated, the diameter of one contained in the distance

between them, four to five times; a broad transverse glandular

fold across posterior part of palate, with a smaller, shorter and

narrower fold immediately in front of it; no vomerine teeth.
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Skin thick, leathery, appearing smooth, but under the lens

numerous, small, scattered pits are evident, and skin shows minute

granulations; skin on region above tympanum, and extending to

above arm insertion, much thickened; surface of shin, except

mesially, covered with numerous pearly tubercles, a few of which

appear on upper lip; in posterior abdominal region there is a fold

Fic. 69. Microhyla oterrima (Giinther). K.U.
M.N.H. No. 23173; 1000 m. elev. east slope Volcan

Poas, Costa Rica; actual snout-to-vent length, 47 mm.

suggesting an abdominal disc, while the whole under surface of

abdomen appears to be an extensive nuptial gland that terminates

at throat; a few pearly tubercles below anal opening; posterior

surface of arm and leg, to a lesser extent hand and foot, with

numerous pearly tubercles.

Arm short, fingers tapering, the first finger shorter than second;

a large flattened tubercle at base of first finger; palmar pad flat-

tened, scarcely discernible as such; subarticular pads large, the

small terminal pads narrower than the fingers; a large patch of

nuptial asperities covering dorsal surface of pad and first finger.
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the inner and part of the dorsal surface of the second finger and

some of the dorsal surface of the hand; another patch borders the

inner surface of the third finger; the extremely minute asperities are

yellow-white lacking any brown color; no trace of web or lateral

finger ridges.

Digits on foot with small terminal discs, narrower than digit;

subarticular tubercles large, flat; a moderately large flattened inner

metatarsal tubercle, but no trace of an outer; first toe free of web

save for a suggestion of lateral ridges; second toe with a narrow

inner fringe; between the second and third toes about one-third

webbed, the fringe extending on the sides of digits; between third

and fourth the web is about half as long as the third digit leaving

three joints of the fourth free, the fringe continuing to near tip;

between fourth and fifth the web is two thirds the length of the

fifth toe.

Color: Nearly uniform black (purplish brown when preserved);

chin blackish brown; abdomen dirty light yellow-brown; under

side of limbs dark with some grayish clouding; under a lens

minute yellow-brown dots visible under skin.

Measurements in mm.: Snout to vent, 47; width of head, at

tympanum, 12; snout to dorsal head fold, 8; arm, 27; leg, 64; tibia,

22.5; tarsus and foot, 34.6.

Remarks: Parker (1927) has shown that the genus Glossostoma

is not tenable, but that the species assigned to it represents prob-

ably the most primitive American members of the genus Microhijla,

retaining, as it does, the largest foot web, and the palatine bone.

The largest size known for the species is 55 mm. for the female

type. Aside from eastern Costa Rica the species is known to occur

in Colombia and northwest Ecuador.

In 1947 I found a single specimen of this species (K.U.M.N.H.
No. 28173) under a small log, along an old road passing down the

eastern face of Volcan Poas, at an elevation estimated to be 1000

meters. When exposed by the turning of the log the specimen re-

mained motionless.

In 1951 I found this species to be abundant at Moravia in a pile

of chips, some 16 specimens being taken at this place. One or

two other animals were found in similar localities near by. How-
ever, specimens were not encountered elsewhere, and the voice was
not heard. Many of the specimens were females.



Taylor: Review of Frogs of Costa Rica 917

Microhyla pictiventris (Cope)

Engystoma pictiventre Cope, Proc. American Philos. Soc. vol. 23, Apr. 1886,
p. 272 (type locality, Nicaragua); U. S. Nat. Mus. Bull. 32, 1887, p. 18;
Giinther, Biologia Centrali-Americana. Reptilia and Batrachia, Feb. 1900,
p. 209; Nieden, Das Tierreich, Lief. 49, Anura II, 1926, p. 66 {pictiventris).

Gastrophnjne pictiventris Stejneger, Proc. Biol. Soc. Washington, vol. 23, 1910,
p. 166.

Microhyla pictiventris Parker, A Monograph of the Frogs of the Family
Microhylidae, 1934, p. 146 (Nicaragua); Dunn, Amer. Mus. Novitates, No.
1419, May 9, 1949, pp. 16. ( Nicaragua and Costa Rica).

I have had no specimen of this rare species and include data

from the type description.

"One small metatarsal tubercle. Muzzle anterior to eye equal
to twice long diameter of latter, and projecting well beyond the

mouth. Nostrils lateral, terminal. No fold across occiput. Skin every-

where smooth. First finger shorter than second, which reaches

end of muzzle when the limb is extended. When the hind limb

is extended forwards the distal end of the astragalus reaches the

extremity of the muzzle. First toe very short; second [third?],

a good deal longer than fifth; fourth elongate. Color above olivaceus

brown. A black band with a very narrow pale superior border ex-

tends from the end of the muzzle to the lower part of the groin,

the superior border descending posteriorly. No inguinal spot. Re-

low black, with white spots. Those on the abdomen are very large;

those on the femora and tibia are smaller, and those on the thorax

and gular region are still smaller."

Total length of head and body, 22.5 mm.; length of posterior leg,

commencing at groin, 29 mm.; length of posterior foot, 14 mm.;

length of astragalar portion, 4.5 mm.
The type is 14196 in the U. S. National Museum.
Remarks: The species is included on the basis of Dunn's (1949)

Costa Rican report. Whether or not there are Museum specimens

available, actually taken in Costa Rica, I do not know.



918 The University Science Bulletin

LITERATURE CITED

Barbour, Thomas
1923. Notes on Reptiles and Amphibians from Panama. Occ. Papers

, Mus. Zool., Univ. Michigan, No. 129, Jan. 25, 1923, pp. 1-16.

Hyla baudinii dolomedes described = Hijla phaeota Cope, fide
Dunn.

1925. A New Frog and a New Snake from Panama. Occ. Papers Boston
Soc. Nat. Hist., vol. 5, June 24, 1925, pp. 155-156.

Rana zeteki described from Barro Colorado Island.

1926. New Amphibia. Occ. Papers Boston Soc. of Nat. Hist., vol. 5,

1926, Jan. 30, pp. 191-194, pis. 12-14.

Eleutherodacttjlus persimilis described from Suretka, Costa Rica.

Figures are given.

Barbour, Thomas, and Noble, G. K.
1920. Some Amphibians from Northwestern Peru, with a Revision of the

Genera Phyllobates and Telmatobius. Bull. Mus. Comp. Zool.
Harvard Col., vol. 63, Jan. 1920, pp. 395-427.

Contains a key to the genus Phyllobates.

Barbour, Thomas, and Dunn, E. R.

1921. Herpetological Novelties. Proc. Biol. Soc. Washington, vol. 34,

1921, Dec. 21, pp. 157-162.

Type descriptions of Syrrhophus Ititosus Navarro, Phyllobates
beatriciae, Victoria Farm near Zent, and Eletitherodactylus noblei

Guapiles and San Miguel Island Panama. A number of other

species are reported.

Boettger, Oscar
1892. Katalog der Batrachier-Sammlung im Museum der Senckenberg-

ischen Naturforschenden Gesellschaft in Frankfurt am Main, 1892,
Aug. pp. i-x; 1-73.

Hyla prosoblepon described from near La Junta near Limon,
Hylodes fteischmanni, from San Jose, C. R.

1893a. Ein neuer Laubfrosch aus Costa Rica. Ber. Naturf. Gesellsch.

Frankfort am Main, 1892-1893 (1893) pp. 251-252.

Htjlella fleischmanni described from San Jose.
1893b. Fiir die Reptilien- und Batrachiersammlung. Ber. Senck. natur.

Gesellsch. Frankfort am Main, 1892-1893 (1893), pp. XXVIII-
XXXI.

1893c. Herpetologische Sektion. Ber. Senck. Natur. Gesellsch. Frankfort
am Main, 1892-1893 (1893), pp. LXXH-LXXIV.

1894. Fiir die Reptilien- und Batrachiersammlung. Ber. Senck. natur.

Gesellsch. Frankfort am Main, 1893-1894 (1894), pp. XXVIII-
XXXIV.

Eight salientia are listed from Costa Rica, collected by Carl
Fleischmann.

1895. Fiir die Reptilien- und Batrachiersammlung. Ber. Senck. natur.

Gesellsch. Frankfort am Main, 1894-1895 (1895), pp. XXXII-
XXXVII.

BOULENGER,GeORGEA.
1882. Catalogue of the Batrachia Salientia s. Ecaudata in the Collection

of the British Museum (Natural History), 1882, pp. 1-XVI; 1-503,

pis. 1-30.

Numerous species listed from Costa Rica. Phyllomedusa lemur
is described as new.

1891 Notes on American Batrachians. Ann. Mag. Nat. Hist., ser. 6, vol. 8,

Dec. 1891, pp. 453-458.

Bufo Leutkenii is described from a specimen from Cartago,
Costa Rica.

1894. Third Report on Additions to the Batrachian Collection in the
Natural Ilistory Museum. Proc. Zool. Soc. London, 1894, Nov. 6,

pp. 640-646.



Taylor: Review of Frogs of Costa Rica 919

Certain Costa Rican specimens recorded as follows: Rana chrijs-

oprasina Cope; Hylodes melanostictus Cope, Monte Redondo;
Bufo leiitkenii; Hyla prosoblepon.

1896. Descriptions of New Batrachians collected by Mr. C. F. Under-
wood in Costa Rica. Ann. Mag. Nat. Hist., ser. 6, vol. 18, 1896,
pp. 340-342.

The following species are described as new: Hylodes tinder-

tvoodi, Hijlella puncticrus and a salamander Spelerpes subpalmata,
all from La Palma.

1898. Fourth Report on Additions to the Batrachian Collection in the
Natural History Museum. Proc. Zool. Soc. London, 1898, June 7,

pp. 473, pis. 38-39.

Boulenger reports: Hylodes ranoides Cope, Hylodes tinder-

tvoodi Boulenger, Hylodes cerasinus Cope, Hylodes polyptychus
, Cope, Leptodactylus maculilabris Boulenger, Bufo coniferus Cope,

Bufo coccifer Cope, Hyla gabbii Cope, Hyla puma Cope, Hyla
microcephala Boulenger, Hylella puncticrus all from "Costa Rica."

1899. Descriptions of New Batrachians in the Collection of the British

Museum Natural History, ser. 7, vol. 3, Apr. 1899, pp. 273-277,
pis. XI-XII.

Phyllobates pratti described from Santa Ines Colombia, 3800 ft.

Breeder, C. M. Jr.
1946. Amphibians and Reptiles of the Rio Chucunaque Drainage, Darien,

Panama, with Notes on Their Life Histories and Habits. Bull.

Amer. Mus. Nat. Hist., vol. 86, 1946, pp. 381-435, pis. 42-60, text

figs. 1-25.

Excellent paper dealing largely with life histories.

Brocchi, M.
1881-83. fitude des Batraciens de I'Amerique Centrale. Mission Scien-

tifique au Mexique et dans I'Amerique Centrale, livr. 1-3, 1881-

1883, pp. 1-122, pis. 1-21 and 17 bis, 18 bis, 20 bis.

Numerous Costa Rican species included, mostly based on

published records.

Cope, Edward Drinker
1861. On some new and little known American Anura. Proc. Acad.

Nat. Sci. Philadelphia, 1861, pp. 151-159.

Type descriptions of Bufo haematiticus, Hyla callidryas and

Bufo coniferus appear, all from New Granada.
1866. Fourth contribution to the Herpetology of Tropical America.

Proc. Acad. Nat. Sci. Philadelphia 1866, pp. 123-132. [Notes on

Neotropical Batrachians.]
Ramda chrysoprasina, Colostethus latinasus, Bufo coccifer,

Phyllobaics ridens (St. Juan R. Nicaragua), and Engystoma
variolosum, described.

1871. Ninth Contribution to the Herpetology of Tropical America. Proc.

Acad. Nat. Sci. Philadelphia, 1871, pp. 200-224.

Trypheropsis chrysoprasinus, Atelopus varius, Bufo. Smilisca

daudinii (sic), Agalychnis moreletii are listed.

1875. On the Batrachia and Reptilia of Costa Rica. Journ. Acad. Nat.

Sci. Philadelphia, ser. 2, vol. 8, 1876 (1875), pp. 93-157, pis. 23-28.

The following new species are described from Costa Rica:

Cranopsis fastidiosus, Crepidus epioticus, Ollotus coerulescens, Bufo

auritus, Hyla gabbii, Hyla uranochroa, Hyla nigripes, Hyla elae-

chroa, Hyla punctariola pictipes, Hyla punctariola moesta, Hyla

pttnctariola monticola, Phyllobates hylaeformis, Lithodytes podi-

ciferus, Lithodytes muricinus, Lithodytes habenatus, Lithodvtes

melanostictus, Lithodytes megacephalus, Lithodytes gulosus, Hy-
lodes cerasinus. Numerous known species are listed from Costa

Rica.

1877. Tenth Contribution to the Herpetology of Tropical America. Proc.

Amer. Philos. Soc, 1877, Aug. 15, pp. 85-98.

Bufo melanochlorus described as new from "East Costa Rica.



920 The University Science Bulletin

1886. Thirteenth Contribution to the Herpetology of Tropical America.
Proc. Amer. Philos. Soc, vol. 23, No. 122, Apr. 1886, pp. 271-287.

A paper dealing with Nicaragua, but practically all species also

occur in Costa Rica.

Hylodes polyptychus is described as new.
1893. Second Addition to the Knowledge of the Batrachians and Reptilia

of Costa Rica, Proc. Amer. Philos. Soc, vol. 31, 1893, Nov. 17,

pp. 333-347.

Lithodijtes florulentiis, from Boruca, Hylodes stejnegerianus
from Palmar, and Leptodactylus quadrivittatus Buenos Ayres are

described as new.
1894. Third Addition to a Knowledge of the Batrachia and Reptilia of

Costa Rica. Proc. Acad. Nat. Sci. Philadelphia, 1894, pp. 194-206.
The following forms described: A salamander, Oedipus robusttis,

slopes of Volcan Irazii, and frogs, Hijla cherrei, from Alajuela,

Hylella chrysops, Alajuela and San Jose, Lithodytes euryglossus,
San Jose, Levirana vibicaria (new genus and species), Rancho
Redondo; Isla Nueva, near the head of Rio Sucio on the Atlantic

side.

Deckert, Richard
1915. Review of two Series of Amphibians. Zoologica, vol. 2, no. 1, Oct.,

1915, pp. 1-34, figs. 1-6. [Frogs and toads from Costa Rica, pp.
5-24, figs. 1-3 (the first two in color).]

Lists ten Costa Rican species aand subspecies collected by Lee S.

Crandall and Donald Carter.

Dunn, Emmett
1922. Notes on some Tropical Ranae. Proc. Biol. Soc. Washington, vol.

35, Oct. 17, 1922, pp. 221-222.
Discusses Rana vibicaria Cope and Rana palmipes.

1924a. Some Panamanian Frogs. Occ. Papers Mus. Zool. Univ. Michigan,
no. 151, July 1, 1924, pp. 1-14, pis. 1-2.

Synonymizes Phyllobates beatriciae Barbour and Dunn with
P. lugubris Schmidt; points out that Barbour and Dunn had one
latinasus mixed with the species previously reported as talamancae.

Tadpoles are described.

1924b. Notes on Collecting in Western Panama. Copeia, no. 126, 1924,

p. 21.

1924c. Two Closely Related Species of Phyllobates. Copeia, no. 126, 1924,

p. 22.

1931a. Preliminary list of the Reptiles and Amphibians of the Canal Zone
and the Provinces of Panama and Colon. In Barbour, Thomas, 7th

Annual Report of the Barro Colorado Island Biological Laboratory
in Panama Canal Zone, March 1, 1931.

1931b. The Amphibians of Barro Colorado. Occ. Papers Boston Soc. Nat.

Hist., vol. 5, October 10, 1931, pp. 403-421.

Several Costa Rican records given.
1931c. New Frogs from Panama and Costa Rica. Occas. Papers Boston

Soc. Nat. Hist., vol. 5, August 18, 1931, pp. 385-401.

The following are described as new: Eleuthewdactylus tala-

mancae, Bocas del Toro, Panama and Monteverde, Zent and

Suretka, Costa Rica; Lithodytes gaigei. Fort Randolph, Canal Zone;
Talamanca Valley, Costa Rica to Darien; and Centrolene valerioi.

La Palma, are described as new. Hyla colymba is from La Loma,
Panama. Several other forms are listed from Costa Rica, some for

the first time.

1933. Amphibians and Reptiles from El Valle de Anton, Panama. Occ.

Papers Boston Soc. Nat. Hist., vol. 8, June 7, 1933, pp. 65-79.

Certain references to Costa Rican specimens.
1937. The Amphibian and Reptilian Fauna of Bromeliads in Costa Rica

and Panama. Copeia, 1937, no. 3, Nov. 19, pp. 163-167.

Hyla picadoi is described as new, and seven other species are

recorded from Costa Rica.



Taylor: Review of Frogs of Costa Rica 921

1940. New and Noteworthy Herpetological Material from Panama. Proc.
Acad. Nat. Sci. Philadelphia, vol. 92, 1940, Nov. 18, pp. 105-122,
pi. 2.

Certain Costa Rican specimens mentioned.
1941. Notes on Dendrobates auratus. Copeia, 1941, no. 2, July 8, pp.

88-93.
1942. A new species of Frog ( Eleutherodactylus ) from Costa Rica

Notulae Naturae, no. 104, July 3, 1942, pp. 1-2.

Eleutherodactylus idtae described.
1949. Notes on South American Frogs of the Family Microhylidae. Amer.

Mus. Novitates, no. 1419, May 9, 1949, pp. 1-21, figs. 1-7.

Lists Microhyla pictiventris from Costa Rica, Microhtjla aterrima
Carillo, Costa Rica, and Hypopachus variolosus, Costa Rica.

Eaton, T. H.
1941. Notes on the hfe history of Dendrobates auratus. Copeia, 1941,

no. 2, pp. 93-95.

Fowler, H. W.
1916. Cold-blooded Vertebrates from Costa Rica and the Canal Zone.

Proc. Acad. Nat. Sci. Philadelphia, vol. 68, 1916, pp. 389-414.

GiJNTHER, Albert C. L.

1900-02. Biologia Centrali-Americana. ReptiUa and Batrachia, 1885-
1902. [Batrachia February, 1900-Mav, 1902, pp. 197-326, pis.

60-76.]
This great work deals with the Batrachian fauna of entire

Central American (and Mexico). Approximately 62 species are
listed from Costa Rica.

Keferstein, Wilhelm
1867. Uebcr einige Neue oder seltene Batrachier aus Australien und

dem tropischen Amerika. Nachr. K. Gesellsch. Wiss. der Georg-
Augusts-Univcrsitat, July 24, no. 18, 1867, pp. 341-363.

In this work are described the following Costa Rican genus and
species: Genus Hypopachus; Hypopachus seebochii, and Dendro-
bates typographus. Four other species are listed from Costa Rica.

1868. Ueber einige Batrachier aus Costarica. Arch. f. Naturg., Jahr.

34, vol. 1, 1868, pp. 291-300, pi. VIII-IX.
Seventeen species are reported from Costa Rica. The following

are regarded as new species: Leiyla guentheri and Ocdipina uni-

formis. Figures are included of the new species described in this

and the preceding paper.
Melin, Douglas

1941. Contributions to the Knowledge of the Amphibia of South America.

(Medd. Goteborgs Mus. Zool. Avdel. 88) Goteborgs Kungl.
Vetenskaps, och vitterh.-Samh. Handl. Sjiitte Fob, ser. B. Band 1,

no. 4, 1941, pp. 1-71, figs. 1-38.

Nieden, Fritz
1923. Das Tierreich. Lief. 46; Anura I. 1923, pp. I-XXXH, 1-584; text

figs. 1-380; Berlin and Leipzig, Walter de Gruyter and Co.

Catalogue of known Amphibia of the Suborder Aglossa and

Phaneroglossa, Section 1. Arcifera.
1926. Das Tierreich. Lief. 49; Anura II. Sept. 1926, pp. i-xvi, 1-110;

text figs. 1-55.

Noble, G. K.
1916. The Amphibians collected by the American Museum Expedition to

Nicaragua in 1916. Bull. Amer. Mus. Nat. Hist., vol. 38, 1918,

June 20, pp. 311-347, pis. 14-19.

An important paper. Some Costa Rican records.

1920. Two new Batrachians from Colombia. Bull. Amer. Mus. Nat. Hist.,

vol. 42, 1920, December 8, pp. 441-446.

Description of the genus Centrolenella.

1924. Some Neotropical Batrachians preserved in the United States

National Museum with a note on the secondary sexual characters

of these and other amphibians. Proc. Biol. Soc. Washington, vol.

37, Feb. 21, 1924, pp. 65-72. Important notes on Centrolene.



922 The University Science Bulletin

1925. An outline of the relation of ontogeny to phylogeny within the

Amphibia I. Amer. Mus. Novitates, no. 165, April 16, 1925, pp.
1-17.

Important comments on life histories.

PlTTIER, H.
1938. Capitulos Escogidos de la Geografia Fisica y Prehistorica de Costa

Rica. Nat. Mus. Ser. Geogr., vol. 1, pt. 1, 1938, pp. 1-2.

Lists certain reptiles and amphibians.
Peters, W.

1873. Uber eine neue Schildkrotenart, Cinosternon Effeldtii und einige
andere neue oder weniger bekannte Amphibien. Mon. Akad. Wiss.

Berlin, 1873, pp. 603-618, pi. 5.

Hylodes cruentus, Hylodes rugosus and Hyla pulverata are de-

scribed from Chiriqui, Panama.

Pope, Philip
1941. Notes on a Tadpole of Dendrobates aurattis. Copeia No. 2, 1941,

p. 112.

Schmidt, Oscar
1857. Diagnosen neuer Frosche des zoologischen Cabinets zu Krakau.

Sitzungsb. k. Akad Wiss. Math.-Natur. Cl., Bd. XXIV, Heft. 1,

Jahrg. 1857, Marz, pp. 10-15.

New species are described from New Granada and Bolivia. The
descriptions are in Latin.

1858. Deliciae Herpetologicae Musei Zoologici Cracoviensis. Beschrei-

bung der im K.K. Museum zu Krakau befindlichen, von J. v.

Warszewicz in Neu-Granada und Bolivia gesammelten Unge-
schwanzten Batrachier. Denkschr. K.K. Akad. Wiss. math.-natur.

Cl. Bd. 14, pt. 2, 1857 (1858), pp. 237-258, pis. 1-3, figs. 1-27.

This is a second paper dealing with the same material. Added
details and data are given on the von Warszewicz's collection.

Numerous figures. The descriptions are published as species

novae, although the descriptions must date from the earlier paper.

Taylor, Edward H.
1948. Two new HyHd Frogs from Costa Rica. Copeia 1948, no. 4, Dec.

31, pp. 233-237, text figs. 1-2.

Hyla richardi and Hijla fimbrimembris as described as new.
1949. Costa Rican Frogs of the Genera Centrolene and Centrolenella.

Univ. Kansas Sci. Bull., vol. 33, pt. 1, Apr. 20, 1949, pp. 257-270.
Centrolenella spinosa, Centrolenella cobjmbiphijllum, Centro-

lenella granulosa and Centrolenella albomaculata are described.

1951. Two new genera and a new family of tropical frogs. Proc. Biol.

Soc. Washington, vol. 64, Apr. 13, 1951, pp. 33-40. Proposes the

genera Cochranella and Teratohyla, and the family Centrolenidae.

Werner, Franz
1896. Beitrage zur Kenntniss der Reptilien und Batrachier von Central-

amerika und Chile, sowie einiger seltenerer Schlangenarten. Vehr.
k.k. zool.-bot. Ges. Wien, Jahrg. 1896, pp. 1-23, pi. VI.

Certain Costa Rican records mentioned.
1901. Beschreibung neuer Dendrobatiden mit einer Revision dieser Ba-

trachier-Familie. Vehr. k.k. zool.-bot. Ges. Wien., Band 51,

1901, 627-634.
Describes Dendrobates amoenus from Costa Rica, and gives a

key for the species referred to the genus.

Wettstein, Otto
1934. Ergebnisse der osterreichischen biologischen Costa Rica-E.xpedition

1930. Die Amphibien und Reptilien. Sitzungsb. Akad. Wiss.

Wien, mathem.-naturw. Kl. Abt. 1, Bd. 143, Heft 1 and 2. 1934,

pp. 1-39.

Wettstein reports three salamanders, and seventeen species and

subspecies of frogs and toads. All save one (an "Eleutherodactylus
spec?" ) are referred to known species.



INDEX

A
PAGE

Acrodytes 579, 594, 792, 793, 794, 799, 800

Acrodytes venulosa 579, 800- 801

( Acrodytes ) venulosa, Phymohyas 799, 800

adspersum, Phrynidium varium 624

Agalychnis 579, 594, 792, 793, 794, 801, 809, 832

Agalychnis callidryas 579, 591, 802, 807- 809

(Agalychnis) callidryas, Phyllomedusa 592

Agalychnis helenae 580, 587, 591, 802, 804, 805- 807

Agalychnis holochlora 804

Agalychnis lemur 591, 809

Agalychnis moreletii 580, 585, 586, 591, 802- 805

agua, Bufo 584, 586, 601

albomaculata, Centrolenella 593, 789

alboniaculata, Cochranella 579, 776, 785, 789- 792

albonuirginata, Hyla 580, 591, 592, 792, 811, 814, 893- 895

albomarginata, Hypsiboas 587, 893

alleei, Hyla 577, 580, 593, 812, 830, 831-834, 837

altae, Eleutherodactylus 579, 592, 685, 697-700, 701, 863, 864, 865

alvaradoi, Hyla 577, 580, 593, 814, 882- 885

anibulatorius, Atelopus varius 577, 578, 622, 623, 628

amoenus, Dendrobates 635, 639

Amphicoela 594

amulae, Tomodactylus 700

angustilineata, Hyla 580, 593, 812, 813, 850- 853

Anomocoela 594

Anotheca 579, 594, 792, 793, 794, 797, 798

Anotheca coronata 579, 797- 799

Aparasphenodon 794

Artemesia 586

Atelopus 578, 594, 621, 622, 623

Atelopus cruciger 622

Atelopus flavescens 622

Atelopus senex 577, 578, 593, 622, 623, 630- 632

Atelopus varius 584, 585, 586, 588, 589, 622, 623, 625, 627

Atelopus varius anibulatorius 577, 578, 593, 622, 623, 628- 630

Atelopus varius loomisi 577, 578, 593, 622, 623, 625, 626-627, 630

Atelopus varius maculatus 624

Atelopus varius varius 578, 592, 622, 623- 625

aterrima, Gastrophryne 914

aterrima, Microhyla 580, 914- 916

aterrimum, Glossostoma 589, 910, 914

aurata, Dendrobates tinctorius 588

aurata, Hyla 638

(923)



924 Index

PAGE

auratus, Dendrobates 578, 592, 633, 635, 638

auratus, Dendrobates tinctorius 586

auratus, Hylaplesia 635

auratus, Phyllobates 635

auritus, Bufo 577, 586, 590, 593, 595, 619, 620

auritus, Bufo [Raddi] 577, 593

austricola, Rana 903

B
baudini, Hyla 590, 592, 794

baudinii dolomedes, Hyla 840

baudinii, Sniilisca 579, 586, 794-797, 840, 843, 846

beatriciae, Phyllobates 591, 639, 640

bibroni, Hylaemorphus 584

bicolor, Rana 809

blairi, Eleutherodactylus 717

bocourti, Eleutherodactylus 684

bocourti, Liohyla 590

boulengeri, Hyla 580, 813, 856-859, 862

boulengeri, Scytopsis 856

Brachycephalidae 578, 594, 621

Brachycephalinae 622

Bradymedusa 794

bransfordi, Eleutherodactylus 591, 674

bransfordii, Lithodytes 587, 671

bransfordii, Microbatrachylus 577, 578, 664, 674-676, 681

breederi, Eleutherodactylus 713

brevipalrnata, Ranula 587, 908

brocchii, Hylodes 590

Bryophyllum 775, 779
Bufo 585, 594, 595, 597
Bufo agua 584, 586, 601

Bufo auritus 586, 590, 593, 595, 619, 620

Bufo auritus [Raddi] 577, 593

Bufo bocourti 604

Bufo caerulescens 606
Bufo canaliferus 596
Bufo ( Chilophryne ) steniosignatus 584
Bufo coccifer 578, 585, 586, 590, 592, 595, 596, 598, 609- 611

Bufo coerulescens 577, 595, 597, 606

Bufo coniferus 578, 590, 595, 598, 611- 615

Bufo ehlersi 611

Bufo epioticus 577, 595, 597, 604- 607

Bufo fastidiosus 577, 595, 597, 603-607, 609

Bufo gabbi 577, 578, 593, 595, 597, 619- 621

Bufo granulosus 595
Bufo haematiticus 577, 586, 587, 588, 590, 592, 595, 597, 598- 601

Bufo holdridgei 577, 578, 593, 595, 597, 607- 609
Bufo luetkenii 578, 588, 590, 595, 598, 615



Index 925

PAGE
Bufo marinus 581, 587, 588, 590, 595, 597, 601
Bufo marinus marinus 577, 601- 603
Bufo mamioratus 596
Bufo melanochloris 578, 587, 590, 595, 596, 598, 616, 616- 618
Bufo ( Microphryne ) pustulosus 660
Bufonidae 577, 594
Bufo politus 595
Bufo ( Rhaebo ) haematiticus 584, 598
Bufo simus 584, 595, 604
Bufo sternosignatus 586, 590, 596
Bufo typhonius 595
Bufo valliceps 586, 587, 590, 592, 596
Bufo valliceps var 616
Bufo veraguensis 584, 595
Bufo vulgaris 597

C
caerulescens, Bufo 606

caerulopunctata, Rana 589

callidryas, Agalychnis 579, 591, 802, 807- 809

callidryas, Hyla 807

callidryas, Phyllomedusa ( Agalychnis ) 592

calliginosus, Leptodactylus 589, 652

canaliferus, Bufo 596

caryophyllaceus, Eleutherodactylus 578, 690, 693- 696

caryophyllaceus, Syrrhoj^hus 591

caryophyllaceus, Syrrhopus 693

Centrolene 579, 594, 769

Centrolene geckoideum 769

Centrolenella 789

Centrolenella albomaculata 593, 789

Centrolenella colymbiphyllum 593, 783

Centrolenella fleischmanni 776, 777, 779

Centrolenella granulosa 593, 775, 787, 789

Centrolenella pulveratum 786

Centrolenella spinosa 593, 772

Centrolene prosoblepon 579, 592, 769-772, 785, 786

Centrolene pulveratum 786

Centrolene valerioi 592, 779

Centrolenidae 579, 594, 767, 768

cerasinus, Eleutherodactylus 579, 591, 686, 703-706, 710

cerasinus, Hylodes 587, 590

cherrei, Hyla 580, 582, 588, 812, 813, 846-847, 853

cherrii, Hyla 590

chica, Hyla 701

Chilophryne conifera 611

(Chilophryne) sternosignatus, Bufo 584

chrysoprasina, Rana 896

chrysoprasina, Ranula 582, 585, 587, 896



926 Index

PAGE

chrysoprasinus, Trypheropsis 585, 587, 896

chrysops, Cochranella 775, 776

chrysops, Hylella 582, 588, 776, 777

coccifer, Bufo 578, 585, 586, 590, 592, 595, 596, 598, 609- 611

Cochranella 594, 769, 775, 789

Cochranella albomaculata 579, 776, 785, 789- 792

Cochranella chrysops 775, 776

Cochranella colymbiphyllum 579, 776, 777, 783- 786

Cochranella fleischmanni 579, 581, 775, 777- 779

Cochranella granulosa 579, 776, 785, 787- 789

Cochranella pulverata 579, 776, 786- 787

Cochranella talamancae 577, 579, 593, 775, 781-783, 885

Cochranella valerioi 579, 775, 779-781, 783, 786

Coelonatus 794

coeruleopunctata, Rana 896, 899

coerulescens, Bufo 577, 595, 597, 606

coerulescens, Nannophryne 590, 606

coerulescens, Ollotis 582, 586, 606

Colostethidae 645

Colostethus 585, 645

Colostethus latinasus : 644, 645

colymba, Hyla 592

colymbiphylla, Cochranella 579, 776, 777, 783- 786

colymbiphyllum, Centrolenella 593

conifera, Chilophryne 611

conifera, Incilius 611

coniferus, Bufo 578, 590, 595, 598, 611- 615

coronata, Anotheca 579, 797- 799

coronata, Gastrotheca 797

Corythomantis 794

costaricensis, Microbatrachylus 577, 578, 593, 664, 682- 684

Cranophryne 595

Cranopsis fastidiosus 586, 605

crassidigitus, Eleutherodactylus 577, 579, 593, 686, 735, 740- 744

Crepidius epioticus . ; 582, 586, 604, 605

Crepidophryne 595

cruciger, Atelopus 622

cruciger, Phryniscus 625

culex, Hyla 863, 864, 865

Cystignathus ( Leptodactylus ) quadrivittatus 593

Cystignathus melanonotus 652

Cystignathus pentadactylus 649

D
daudinii, Smilisca 585

debihs, Hyla 577, 580, 593, 814, 880- 882

Dendrobates 578, 594, 621, 633, 639

Dendrobates amoenus 635, 639

Dendrobates auratus 578, 592, 633, 635- 638
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Dendrobates ignitus 633, 635
Dendrobates lugubris 584, 639, 640, 641, 642
Dendrobates pumilio 584, 592, 633, 635
Dendrobates speciosus 584
Dendrobates talamancae 586, 639
Dendrobates tinctorius 587, 635, 637, 638
Dendrobates tinctorius auratus 586, 588
Dendrobates tinctorius var. auratus 635
Dendrobates tinctorius vittatus 582, 588, 640
Dendrobates truncatus 639
Dendrobates typographus 578, 584, 586, 587, 633- 635
Dendrobatinae 632

dengleri, Leptodactylus pentadactylus 578, 649, 650, 651

Diaglena 794

diastema, Eleutherodactylus 579, 685, 686, 701-703, 878

diastema, Hylodes 590, 701

diastema, Lithodytes 587, 675, 701

diastemma, Eleutherodactylus 701

Diplasiocoela 594

dolomedes, Hyla baudinii 837, 840

dubitus, Eleutherodactylus 577, 579, 593, 686, 707- 710

dumerilii, Hylaemorphus 584, 624

E
ebraccata, Hyla 580, 814, 885- 888

ehlersi, Bufo 611

Elachistocleis 594

elaeochroa, Hyla 580, 581, 586, 587, 590, 813, 859-862, 891

Eleutherodactylus 577, 578, 594, 648, 663, 674, 684, 685, 719, 733

Eleutherodactylus altae 579, 592, 685, 697-700, 701

Eleutherodactylus blairi 717

Eleutherodactylus bocourti 684

Eleutherodactylus bransfordi 591, 674

Eleutherodactylus breederi 713

Eleutherodactylus caryophyllaceus 578, 690, 693- 696

Eleutherodactylus cerasinus 579, 591, 703-706, 710

Eleutherodactylus crassidigitus 577, 579, 593, 735, 740- 744

Eleutherodactylus diastema 578, 591, 701-703, 878

Eleutherodactylus dubitus 577, 579, 593, 686, 707- 710

Eleutherodactylus engytympanum 579, 687, 729, 753- 754

Eleutherodactylus euryglossus 579, 688, 729, 764- 765

Eleutherodactylus fitzingeri 579, 688, 713, 739, 740

Eleutherodactylus fleischmanni 579, 687, 729, 749, 750- 753

Eleutherodactylus fleishmanni 591

Eleutherodactylus flondentus 579, 688, 765- 766

Eleutherodactylus gaigei 579, 766- 767

Eleutherodactylus gollmeri 579, 592, 686, 713, 714- 717

Eleutherodactylus gulosus 733

ZJeutherodactvlus habenatus 729
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Eleutherodactylus hylaefomiis 578, 689

Eleutherodactylus lanciformis 591, 710

Eleutherodactylus latidiscus 710

Eleutherodactylus lutosus lutosus 578, 688

Eleutherodactylus martinicensis 684

Eleutherodactylus megacephalus 733

Eleutherodactylus melanostictus 579, 593, 728- 730

Eleutherodactylus noblei 579, 591,710- 713

Eleutherodactylus nubilus 579, 738, 739, 762- 763

Eleutherodactylus palmatus 579, 744-746, 751

Eleutherodactylus pardalis 578, 696- 697

Eleutherodactylus pelviculus 733

Eleutherodactylus peraltae 579, 591, 763- 764

Eleutherodactylus persimilis 591, 670

Eleutherodactylus pittieri 579, 729, 748- 750

Eleutherodactylus platyrhynchus 579, 757- 761

Eleutherodactylus podociferus 579, 717- 728

Eleutherodactylus polyptychus 591, 593, 667

Eleutherodactylus punctariola engytympanum 729

Eleutherodactylus punctariolus 729, 748

Eleutherodactylus ranoides 579, 735- 740

Eleutherodactylus rhodopis 591, 684, 717, 718, 719

Eleutherodactylus ridens 578, 690- 693

Eleutherodactylus rugosus 579, 591, 685, 730- 734

Eleutherodactylus talamancae 579, 592, 754- 757

Eleutherodactylus ventrimarmoratus 710

Eleutherodactylus venustus 724

Engystoma pictiventris 587, 917

Engystoma variolosum 585, 910

Engystomops 660

Engystomops pustulosus 590, 660

engytympanum, Eleutherodactylus 579, 729, 753- 754

engytympanum, Liohyla 590, 753

epiotica, Nannophryne 590, 605

epioticus, Bufo 577, 595, 597, 604- 607

epioticus, Crepidius 582, 586, 604, 605

Eupemphix 578, 594, 648, 660

Eupemphix nattereri 660

Eupemphix pustulosus 578, 660- 662

euryglossus, Eleutherodactylus 579, 588, 590, 729, 764- 765

eximia, Hyla 863, 864

eximia staufferi, Hyla 863

F
fastidiosus, Bufo 577, 595, 597, 603-607, 609

fastidiosus, Cranopsis 586, 603

fastidiosus, Nannophryne 590, 603

fimbrimembra, Hyla 580, 583, 593, 792, 812, 818, 821, 822

fitzingeri, Eleutherodactylus 579, 688, 713, 739, 740
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fitzingeri, Hylodes 584, 713, 739

flavescens, Atelopus 622
Flectonota 794

fleischmanni, Centrolenella 776, 777- 779

fleischmanni, Cochranella 579, 581, 775, 777, 786

fleischmanni, Eleutlierodactylus 579, 687, 729, 749, 750- 753

fleischmanni, Hyla 588

fleischmanni, Hylella 591, 777

fleischmanni, Hylodes 750

fleischmanni, Liohyla 590, 748, 749

fleishmanni, Eleutherodactylus 591

florulentus, Eleutherodactylus 579, 688, 765- 766

florulentus, Hylodes 590

florulentus, Lithodytes 582, 588, 765

flotator, Phyllobates 592, 639, 640

flotator, Pliyllobates nubicola 578, 640, 647
Fritzia 794

G
gabbi, Bufo 577, 578, 593, 595, 597, 619- 621

gabbi, Hyla 591

gabbii, Hyla 580, 586, 588, 796, 812, 840-843, 846

gaigei, Eleutherodactylus 579, 688, 766- 767

gaigei, Lithodytes 592, 766

Garbeana 794

Gastrophryne aterrima 914

Gastrophryne pictiventris 917

Gastrotheca 794

Gastrotheca coronata 797

geckoideum, Centrolene 769

Glossostoma aterrimum 589, 910

Gnathophysa ocellata 587

godmani, Hyla 589, 591

godmani, Rana 589, 900, 902, 903

gollmeri, Eleutherodactylus 579, 592, 686, 713, 714- 717

golbiieri, Hylodes 714

granulosa, Centrolenella 593, 787

granulosa, Cochranella 579, 775, 776, 785, 787- 789

granulosus, Bufo 595

Guentheria 794

guentherii, Leiyla 744, 747

guentherii, Lithodytes 744

guentherii, Liyla 587

guentheri, Liohyla 589, 744, 748

gulosus, Eleutherodactylus 733

gulosus, Hylodes 590, 730

gulosus, Lithodytes 587, 730, 765

giintheri, Hylodes 714, 744

giintherii, Leiyla 584

30—1919
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habenatus, Eleutherodactylus 729

habenatus, Lithodytes 582, 587, 684, 688, 717, 729

habenatus, Lithodytes muricinus 717

habenatus var., Lithodytes 727

haematiticus, Bufo 577, 586, 587, 588, 590, 592, 595, 597, 598- 601

haematiticus, Bufo ( Rhaebo ) 584, 598

haematiticus var. lachrymans, Rhaebo 598

haematiticus, Rhaebo 598

halecina, Rana 589, 903, 905

Hazelia spinosa 819

helenae, Agalychnis 580, 587, 591, 802, 804, 805- 807

helenae, Phyllomedusa 808

Hemiphractus 594

hobartsmithi, Microbatrachylus 662

holdridgei, Bufo 577, 578, 593, 595, 597, 607- 609

holochlora, Agalychnis 804

holochlora, Hyla 802

Hyla 580, 594, 689, 756, 772, 775, 792, 793, 794, 811

Hyla albomarginata 580, 591, 592, 792, 811, 814, 893- 895

Hyla alleei 577, 580, 593, 812, 831-834, 837

Hyla angustilineata 577, 580, 593, 812, 813, 850- 853

Hyla altae 863, 864, 865

Hyla alvaradoi 577, 580, 593, 814, 882- 885

Hyla aurata 638

Hyla baudinii 590, 592, 794

Hyla baudinii dolomedes 837, 840

Hyla boulengeri 580, 813, 856-859, 862

Hyla callidryas 807

Hyla cherrei 580, 582, 588, 812, 813, 846-847, 853

Hyla cherrii 590, 846

Hyla chica 701

Hyla colymba 592

Hyla culex 863, 864, 865

Hvla debilis 577, 580, 593, 814, 880- 882

Hyla ebraccata 580, 814, 885- 888

hylaeformis, Eleutherodactylus 578, 689

hylaeformis, Phyllobates 587, 689

hylaefonnis, Syrrhaphus 589, 689

hylaeformis, Syrrhopus 689

Hyla elaeochroa 580, 581, 586, 587, 590, 813, 859-862, 891

Hylaemorphus Bibroni 584

Hylaemorphus Dumerilii 584, 624

Hylaemorphus Pluto 624

Hyla eximia staulferi 863

Hyla fimbrimembra 580, 583, 584, 588, 593, 792, 812, 818, 821- 824

Hyla gabbi 580, 591

Hyla gabbii 586, 796, 812, 840-843, 846

Hyla godmani 589, 591
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Hyla holchlora 802

Hyla immensa 577, 580, 592, 593, 811, 815- 819
Hyla labialis 837

Hyla lancasteri 591^ 856
Hyla laurenti 580

Hyla leucophyllata 591, 885

Hyla loquax 580, 814, 868- 871

Hyla microcephala 582, 890, 891, 892, 893

Hyla miliaria 818, 821, 824

Hyla niiotympanum 830

Hyla moesta 580, 813, 853, 855

Hyla molitor 584

Hyla molitor marmorata 584

Hyla monticola 580, 813, 855- 856

Hyla moraviaensis 577, 580, 593, 814, 865, 866-868, 880, 885

Hyla moreletii 584, 801

Hyla nigripes 580, 586, 588, 591, 813, 853- 855

Hyla phaeota 580, 796, 812, 837-840, 843, 846

Hyla phantasmagoria 818

Hyla phlebodes 580, 815, 888- 891

Hyla picadoi 580, 592, 812, 824-826, 878

Hyla picta 893

Hyla pictipes 580, 815, 868, 878- 880

Hylaplesia auratus 635

Hylaplesia lugubris 640

Hylaplesia talamancae 589, 646

Hylaplesia tinctoria 589, 640

Hylaplesia tinctoria latimaculata 635

Hyla prosoblepon 588, 591, 769

Hyla pseudopuma 580, 590, 814, 871- 875

Hyla pugnax 584

Hyla pulverata 786

Hyla puma 871

Hyla punctariola 589, 591, 855, 867, 878

Hyla pimctariola moesta 582, 586, 855

Hyla punctariola monticola 582, 585, 586

Hyla punctariola pictipes 586, 876

Hyla puncticrus 769

Hyla quinquevittata 587, 859

Hylarana chrysoprasina 897

Hyla richardi 580, 583, 592, 593, 812, 819-821, 824

Hyla rivularis 577, 580, 593, 814, 847-850, 882

Hyla robertmertensi 890, 891, 892, 893

Hyla rubra 859, 861

Hyla rufioculis 577, 580, 593, 812, 827-831, 833, 837, 885

Hyla salvini 840, 841, 843

Hyla smithi 893

Hyla splendens 584

Hyla stadelmani 868, 871
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Hyla staufferi 580, 813, 862- 865

Hyla underwoodi 580, 591, 812, 815, 888, 890, 891, 892

Hyla uranochroa 580, 586, 591, 812, 830, 833, 834- 837

Hyla venulosa 590

Hyla vilsoniana • 885

Hyla welbnanorum 577, 580, 593, 815, 843- 846

Hyla zeteki 580, 814, 876- 878

Hylella 794

Hylella chrysops 582, 588, 776, 777

Hylella fleischmanni 591, 777

Hylella platycephalus 777

Hylella puncticrus 588, 769, 785

Hylella sumichrasti 777

Hylidae 579, 594, 793

Hylodes 577, 738, 739, 745

Hylodes brocchii 590

Hylodes cerasinus 587, 590

Hylodes diastema 590, 701

Hylodes euryglossus 590

Hylodes fitzingeri 713, 739

Hylodes fleischmanni 750

Hylodes florulentus 590

Hylodes goUmeri 714

Hylodes gulosus 590, 730

Hylodes giintheri 714, 744

Hylodes habenatus 717

Hylodes lanciformis 714

Hylodes martinicensis 739

Hylodes megacephalus 590, 730

Hylodes melanostictus 590, 728

Hylodes muricinus 717, 725

Hylodes nubilis 590, 762

Hylodes palmatus 588, 744

Hylodes pittieri 748

Hylodes platyrhynchus 590

Hylodes podiciferus 717

Hylodes polyptychus 587, 590, 667, 677

Hylodes raniformis 748

Hylodes ranoides 735

Hylodes rhodopis 590, 717

Hylodes rugosus 590, 730, 745

Hylodes stejnegerianus 582, 588, 677

Hylodes underwoodi 588, 590, 664

Hylomantes 794

Hylorana 895

Hyloxalus 632

Hypodictyon 639

Hypodictyon ridens 690

Hypopachus 580, 594, 909, 910
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Hypopachus inguinalis 582

Hypopachus seebachi 584, 910

Hypopachus variolosus 580, 586, 589, 910- 913

Hypsiboas 772

Hypsiboas albomarginata 587, 893

Hypsiboas miliarius 587

I

ignitus, Dendrobates 633, 635

immensa, Hyla 577, 580, 593, 792, 811, 815- 819
Incilius 595
Incilius coniferus 611

ineptus, Syrrhopus 701

inguinalis, Hypopachus 582
Ixalus warschewitschii 584, 896

K
kingsburyi, Phyllobates 643

L
labiaHs, Hyla 837

lachrymans, Rhaebo haematiticus var 598

Laevirana vibicaria 589

lancasteri, Hyla 591, 856

lancifoniiis, Eleutherodactylus 591, 710

lanciforinis, Hylodcs 714

lanciformis, Lithodytes 587, 714

latidiscus, Eleutherodactylus 710

latimaculata, Ilvlaplesia tinctoria 635

latinasus, Colcslethus 644, 645

latinasus, Phyllobates 639

laurenti, Hyla 580

Leiuperus sagittifer 584

Leiyla guentherii 744, 747

Leiyla Giintherii 744

lemur, Agalychnis 591, 809

lemur, Phyllomedusa 580, 588, 809-811, 882

Leptodactylidae 578, 594, 648

Leptodactylus 578, 594, 648, 649, 764, 765

Leptodactylus caliginosus 589, 652

Leptodactylus maculilabris 578, 646, 657- 659

Leptodactylus melanonotus 578, 649,652- 655

Leptodactylus pentadactylus 589, 649

Leptodactylus pentadactylus dengleri 578, 649- 652

Leptodactylus pentadactylus pentadactylus 649

Leptodactylus poecilochilus 656, 657

Leptodactylus quadrivittatus 578, 582, 588, 649, 655

leucophyllata, Hyla 591, 885

leutkenii, Bufo 578, 588, 590, 595, 598, 615

Levirana vibicaria 588, 900, 902
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lineatus, Lithodytes 766

Liohyla 736, 745

Liohyla bocourti 590

Liohyla engytympanum 590, 753

Liohyla fleischmanni 590, 748, 749

Liohyla guentheri 589, 744

Liohyla pittieri 590, 748

Liohyla ranoides 588, 590, 735

Liopelmidae 594

Lithodytes 577, 765

Lithodytes bransfordii 587, 674

Lithodytes diastema 587, 675, 701

Lithodytes engytympanum 729

Lithodytes euryglossus 588, 765

Lithodytes flonilentus 582, 588, 765

Lithodytes gaigei 592, 766

Lithodytes guentherii 744

Lithodytes gulosus 587, 730, 765

Lithodytes habenatus 582, 587, 717, 727

Lithodytes lanciformis 587, 714

Lithodytes lineatus 766

Lithodytes megacephalus 587, 730, 734

Lithodytes melanostictus 587, 728, 765

Lithodytes muricinus 582, 587, 675, 717

Lithodytes muricinus habenatus 717

Lithodytes muricinus muricinus 717

Lithodytes pelviculus 587, 730

Lithodytes podiciferus 587, 675, 717, 724

Lithodytes ranoides 587, 735

Lithodytes rhodopis 588, 675, 717, 718

Liyla guentherii 587

Liyla rugulosa 745

loomisi, Atelopus varius 577, 578, 622, 623, 625, 626, 630

loquax, Hyla 580, 814, 868- 871

lugubris, Dendrobates 584, 641

lugubris, Hylaplesia 640

lugubris, Phyllobates 578, 639, 640-643, 688

lutosus, Eleutherodactylus lutosus 578, 688

lutosus lutosus, Eleutherodactylus 578, 685, 688

lutosus, Syrrhophus 591, 688

M

macroglossa, Rana 903

maculata, Rana 580, 895, 905- 907

maculatus, Atelopus varius 624

maculilabris, Leptodactylus 578, 646, 657- 659

Magnadigita subpalmata 761

Malachylodes 639
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marinus, Bufo 581, 587, 588, 590, 595, 597, 601- 603

marinus, Bufo marinus 577, 601- 603

marinus marinus, Bufo 577, 601- 603

mamiorata, Hyla molitor 584

mamioratus, Bufo 596

martinicensis, Eleutherodactylus 684

martinicensis, Hylodes 739

megacephalus, Eleutherodactylus 733

megacephalus, Hylodes • 590, 730

megacephalus, Lithodytes 587, 730, 734

melanochloris, Bufo 578, 587, 590, 595, 596, 598, 616- 618

melanonotus, Cystignathus 652, 653

melanonotus, Leptodactylus 578, 649, 652- 655

melanosoma, Rana 908

melanostictus, Eleutherodactylus 579, 593, 728- 730

melanostictus, Hylodes 590, 728

melanostictus, Lithodytes 587, 687, 728, 765

Microbatrachylus 577, 578, 594, 648, 662, 663, 684

Microbatrachylus bransfordii 577, 578, 664, 674- 676

Microbatrachylus costaricensis 577, 578, 593, 664, 682- 684

Microbatrachylus hobartsmithi 662

Microbatrachylus persimilis 578, 664, 670- 674

Microbatrachylus polyptychus 577, 578, 663, 667- 670

Microbatrachylus rearki 577, 578, 593, 663, 678- 682

Microbatrachylus stcjnegerianus 577, 578, 664, 676- 678

Microbatrachylus underwoodi 577, 578, 664- 667

microcephala, Hyla 582, 890, 891, 892, 893

Microhyla 580, 594, 909, 910, 914

Microhyla aterrima 580, 914- 916

Microhyla pictiventris 580, 910, 914, 917

Microhylidae 580, 594, 909

Microphryne (Paludicola) pustulosa 660

Microphryne pustulosa 660

( Microphryne ) pustulosus, Bufo 660

miliaria, Hyla 818, 821, 824

miliarius, Hypsiboas 587

miotympanum, Hyla 830

moesta, Hyla 580, 813, 853, 855

moesta, Hyla punctariola 582, 586, 855

molitor, Hyla 584

molitor marmorata, Hyla 584

monticola, Hyla 580, 813, 855- 856

monticola, Hyla punctariola 582, 586, 855

moraviaensis, Hyla 577, 580, 593, 814, 865, 866-868, 880, 885

moreletti, Agalychnis 580, 585, 586, 591, 802- 805

moreletii, Hyla 584, 801

moreletii, Phyllomedusa 802

muricinus habenatus, Lithodytes 717
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muricinus, Hylodes 675, 684, 717, 718, 725, 726

muricinus, Lithodytes 582, 587, 717

muricinus, Lithodytes muricinus 717
muricinus muricinus, Lithodytes 717

N
Nannophryne coerulescens 590, 606

Nannophryne epiotica 590, 605

Nannophryne fastidiosa 590, 603

nattereri, Eupemijhix 660

nigripes, Hyla 580, 586, 588, 591, 813, 853- 855

noblei, Eleutherodactylus 579, 591, 686, 710- 713

Nototrema 794

Nototrema oviferum 591, 797

nubicola, Phyllobates 640

nubicolor flotator, Phyllobates 578, 640, 647

nubilus, Eleutherodactylus 579, 688, 738, 739, 762- 763

nubilus, Hylodes 590, 762

Nyctimantis 794

O
ocellata, Gnathophysa 587

Ollotis 595

Ollotis coerulescens 582, 586, 606

Opisthiocoela 594

Opistodelphis 794

Opistodelphys ovifera 797

Otilophis 595

ovifera, Opistodelphys 797

oviferum, Nototrema 591, 797

P

pachydermus, Phirix 584

palmatus, Eleutherodactylus 579, 744-746, 747, 751, 867

palmatus, Hylodes 588, 744

palmipes, Rana 580, 895, 908

Paludicola pustulosa 660

( Paludicola ) pustulosa, Microphryne 660

pardalis, Eleutherodactylus 578, 685, 696-697, 700, 701

pardalis, Syrrhophus 700

pardalis, Syrrhopus 696, 700

Pelobatidae 594

pelviculus, Eleutherodactylus ^ 733

pelviculus, Lithodytes 587, 730

pentadactyla, Rana 649

pentadactylus, Cystignathus 649

pentadactylus dengleri, Leptodactylus 578, 649- 652

pentadactylus, Leptodactylus 589, 649

pentadactylus pentadactylus, Leptodactylus 649

peraltae, Eleutherodactylus 579, 591, 686, 763- 764

persimilis, Eleutherodactylus 591, 670
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persimilis, Microbatrachylus 578, 664, 670- 674

phaeota, Hyla 580, 796, 818, 837-840, 843, 846
phantasmagoria, Hyla 818
Phirix pachydermus 584

phlebodes, Hyla 580, 815, 888- 891

Phrynidium 623

Phrynidium varium 624

Phrynidium varium adspersum 624

Phryniscus cruciger 625

Phryniscus varius 624

Phrynohyas 799

Phrynohyas (Acrodytes) venulosa 799, 800

Phrynoidis 595

Phyllobates 578, 594, 632, 639, 640, 645

Phyllobates auratus 635

Phyllobates beatriciae 591, 639, 640

Phyllobates bicolor 639

Phyllobates flotator 592, 639, 640

Phyllobates hylaefomiis 587, 689

Phyllobates kingsburyi 643

Phyllobates latinasus 639, 644

Phyllobates lugubris , 578, 639, 640-643, 688

Phyllobates nubicola 640

Phyllobates nubicolor flotator 578, 646, 647

Phyllobates pratti 578, 643- 645

Phyllobates ridens 585, 690

Phyllobates talamancae 578, 591, 639, 640, 645- 647

Phyllomedusa 580, 594, 792, 793, 794

Phyllomcdusa eallidn-as 592

Phyllomedusa helenae 808

Phyllomedusa lemur 580, 588, 809-811, 882

Phyllomedusa moreletii 802

picadoi, Hyla 580, 592, 812, 824-826, 878

pieta, Hyla 893

pictipes, Hyla 580, 815, 867, 868, 878- 880

pictipes, Hyla punctariola 586, 878

pictiventris, Engystoma 587, 917

pictiventris, Gastrophryne 914

pictiventris, Microhyla 580, 910, 914, 917

Pipidae 594

pipiens, Rana 580, 592, 603, 895, 903-905, 906

pittieri, Eleutherodactylus 579, 687, 729, 748- 750

pittieri, Hylodes 748

pittieri, Liohyla 590, 748

platyeephala, Hylella 777

platyrhynchus, Eleutherodactylus 579, 687, 757- 761

platyrhynchus, Hylodes 590

Plectrohyla 772, 775, 794
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pluto, Hylaemorphus 624

podiciferus, Eleutherodactylus 579, 675, 684, 688, 717- 728

podiciferus, Hylodes 717

podiciferus, Lithodytes 587, 717, 721

podiciferus, var., B 726

poecilochilus, Leptodactylus 656, 657

politus, Bufo 595

polyptychus, Eleutherodactylus 591, 593, 667

polyptychus, Hyla 677

polyptychus, Hylodes 587, 590, 667

polyptychus, Microbatrachylus 577, 578, 663, 667- 670

pratti, Phyllobates 578, 643- 645

Procoela 594

prosoblepon, Centrolene 579, 592, 769-772, 785, 786

prosoblepon, Hyla 588, 591, 769

Prostherapis 594
Pseudacris 794

pseudopuma, Hyla 580, 591, 814, 871- 875

Ptemohyla 794

Ptychohyla 794

pugnax, Hyla 584

pulverata, Cochranella 579, 776, 786- 787

pulverata, Hyla 786

pulveratum, Centrolenella 786

puma, Hyla 871

pumilio, Dendrobates 584, 592, 633, 635

punctariola, Hyla 589, 591, 686, 855

punctariola moesta, Hyla 582, 586, 855

punctariola monticola, Hyla 582, 586

punctariola pictipes, Hyla 586, 878

punctariolus, Eleutherodactylus 729, 748

punctariolus engytympanum, Eleutherodactylus 729

puncticrus, Hyla 769

puncticrus, Hylella 588, 769, 785

pustulosa, Microphryne 660

pustulosa, Micropliryne (Paludicola) 660

pustulosa, Paludicola 660

pustulosus, Bufo ( Microphryne) 660

pustulosus, Engystomops 590, 660

pustulosus, Eupemphix 578, 660- 662

Q
quadrivittatus, Cystignathus 593

quadrivittatus, Leptodactylus 578, 582, 588, 649, 655

quinquevittata, Hyla 587, 859

R
Rana 580, 594, 895
Rana bicolor 809
Rana caerulopunctata 589
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Rana chrysoprasina 896
Rana coeruleopunctata 896, 899
Rana godmani 589, 900, 902, 913
Rana halecina 589, 903, 905
Rana macroglossa 903
Rana maculata 580, 895, 905- 907
Rana marinus 601
Rana nielanosoma 908
Rana palmipes 580, 895, 908- 909
Rana pentadactyla 649
Rana pipiens 580, 592, 603, 895, 903- 905
Rana temporaria 729, 895
Rana vallianti 908
Rana venulosa 799, 800
Rana vibicaria 580, 603, 895, 900- 903
Rana virescens austricola 903, 905
Rana warschewitschi 580
Rana warschewitschii 592,895, 896- 899
Rana warschewitschii warschewitschii 896
Rana warschewitschii zeteki 896
Rana z.eteki 896, 899

Ranidae 580, 594, 895

raniformis, Hylodes 748

ranoides, Eleutherodactylus 579, 687, 735- 740

ranoides, H>lodes 735

ranoides, Liohyla 588, 590, 735

ranoides, Lithodvtes 735

Ranula brevipahnata 587, 908

Ranula chrxsoprasina 582, 585, 587, 896

rearki, Microbatrachylus 577, 578, 593, 663, 678- 682

Rhaebo 595

Rhaebo haematiticus 598

( Rhaebo) haematiticus, Rufo 594, 598

Rhaebo haematiticus var. laclirymans 598

Rhinophrynidae 594

rhodopis, Eleutherodactylus 591, 684, 715, 717, 718, 719, 720

rhodopis, Hylodes 590, 717

rhodopis, Lithodytes 588, 675, 717, 718

richardi, Hyla 580, 583, 593, 792, 812, 818, 819-821, 824

ridens, Eleutherodactylus 578, 685, 690- 693

ridens, Hypodict>on 690

ridens, Phyllobates 585, 690

ridens, Syrrhaphus 589, 690

ridens, Svrrhopus 690

rivularis, Hyla 577, 580, 593, 814, 847-850, 882

robertmertensi, Hyla 890, 891, 892, 893

rubra, Hvla 859, 861

rufiocuHs, Hyla 577, 580, 593, 812, 827-831, 833, 837, 885

rugosus, Eleutherodactylus 579, 591, 685, 730- 734
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rugosus, Hylodes 590, 730, 745

rugulosa, Liyla 745

rugulosus, Eleutherodactylus 684

S

sagittifer, Leiuperus 584

Salientia 594

salvini, Hyla 840, 841, 843

Scytopsis boulengeri 856

seebachi, Hypopachus 584

seebachii, Hypopachus 910

senex, Atelopus 577, 578, 593, 622, 623, 630- 632

simulae, Tomodactylus 700

simus, Bufo 584, 595, 604

Smilisca 579, 594, 792, 793, 794

Smilisca baudinii 579, 586, 794-797, 840, 843, 846

Smilisca daudinii 585

smithi, Hyla 893

speciosus, Dendrobates 584

Spelerpes subpalmata 588

spinosa, Centrolenella 593, 772

spinosa, Hazelia 819

spinosa, Teratohyla 579, 772- 774

splendens, Hyla 584

stadelmani, Hyla 868, 871

staufferi, Hyla 580, 813, 862- 865

staulferi, Hyla eximia 863

stejnegerianus, Microbatrachylus 577, 578, 582, 588, 664, 676- 678

sternosignatus, Bufo 586, 590, 596

subpalmata, Magnadigita 761

subpalmata, Spelerpes 588

sumichrasti, Hylella 777

Syrrhaphus hylaefomiis 589, 689

Syrrhaphus ridens 589, 690

Syrrhophus 639

Syrrhophus caryophyllaceus 591

Syrrhophus lutosus 591, 688

Syrrhophus pardalis 700

Syrrhopus caryophyllaceus 693

Syrrhopus hylaeformis 689

Syrrhopus ineptus 701

Syrrhopus pardalis 696, 700

Syrrhopus ridens 690

Systoma variolosum 910

T
talamancae, Cochranella 577, 579, 593, 775, 781-783, 885

talamancae, Dendrobates 586

talamancae, Eleutherodactylus 579, 592,754- 757

talamancae, Hylaplesia 589, 645, 646
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talamancae, Phyllobates 578, 591, 639, 640, 645- 647

temporaria, Rana 729, 895

Teratohyla 579, 594, 768, 772

Teratohyla spinosa 579, 772- 774

tinctoria, Hylaplesia 589, 640
tinctoria latimaculata, Hylaplesia 635
tinctorius auratus, Dendrobates 586, 588

tinctorius, Dendrobates 587, 635, 638
tinctorius var. auratus, Dendrobates 635

tinctorius vittatus, Dendrobates 582, 588, 640

Toniodactylus amulae 700

Tomodactylus simulae 700

Trachycephalus 794

Triprion 794

truncatus, Dendrobates 639

truncatus, Phyllobates 621

Trypheropsis chrysoprasinus 585, 587, 896

typhonius, Bufo 595

typographa, Hylaplesia 589

typographus, Dendrobates 578, 584, 586, 587, 633- 635

U
underwoodi, Hyla 580, 591, 812, 815, 888, 890, 891, 892

underwoodi, Hylodes 588, 590, 664

iniderwoodi, Microbatrachylus 577, 578, 664- 667

uranochroa, Hyla 580, 586, 591, 812, 830, 833, 834- 837

V
valerioi, Centrolene 592, 779, 786

valerioi, Cochranella 579, 770, 775, 779-781, 783, 786

vallianti, Rana 908

valliceps, Bufo 586, 587, 590, 592, 596

valliceps var., Bufo 616

variolosum, Engystoma 585

variolosus, Hypopachus 580, 586, 589, 910, 911, 912

variolosum, Systoma 910

varium adspersum, Phrynidium 624

varium, Phrynidium 624

varius ambulatorius, Atelopus 577, 578, 593, 622, 623, 628- 630

varius, Atelopus 584, 585, 586, 588, 589, 622

varius, Atelopus varius 578, 592

varius loomisi, Atelopus 577, 578, 593, 622, 623, 625, 626-627, 630

varius maculatus, Atelopus 624

varius, Phryniscus 624

varius varius, Atelopus 578, 592, 622, 623- 625

ventrimarmoratus, Eleutherodactylus 684, 710

venulosa, Acrodytes 579, 800- 801

venulosa, Hyla 590

venulosa, Phrynohyas ( Acrodytes ) 799, 800
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venulosa, Rana 799, 800

venustus, Eleutherodactylus 724

veraguensis, Bufo 584, 595

vibicaria, Rana 580, 588, 589, 603, 895, 900- 903

vilsoniana, Hyla 885

virescens austricola, Rana 903, 905

vittatus, Dendrobates tinctorius 582, 587

vulgaris, Bufo 597

W
warschewitschii, Rana 580, 592, 892, 896- 899

warschewitschii zeteki, Rana 896

warszewitschii, Ixalus 584, 896

wellmanorum, Hyla 577, 593, 815, 843- 846

Z

zeteki, Hyla 580, 814, 876- 878

zeteki, Rana 896, 899

zeteki, Rana warschewitschii 896

D


